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Owing to the fact that certain statements and expressions of opinion 
from correspondents and others appearing in these columns from time 
to time may be found to be the subject of peueovens in scientific 
circles and in the courts, either now or in the and the ce to — 
times involve questions of priority of invention and the comparative 
merits of apparatus employed in wireless the owners and 
publishers of this magazine positively and emphatically disclaim any 
privity or responsibility for any statements of opinion or partisan 
expressions if such should at any time appear 
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The New Radio Legislation 


Full Details of the Bill Drafted 
for Presentation to Congress and 
a Report of the Discussion at 


the 
Recently 


MPENDING changes in the present 
laws governing radio communica- 
tion, which have been the subject of 
rumor and conjecture, were given tangi- 
ble form about the middle of November, 
when the Inter-Departmental Committee 
on Radio Legislation presented for dis- 
cussion the draft of a bill which it is 
proposed to have introduced in the pres- 
ent session of Congress. 

An informal discussion was arranged 
for at the Department of Commerce 
building in Washington, on November 
21. Among those present in person were 
E. J. Nally, vice-president and general 
manager of the Marconi Wireless Tele- 
graph Company. John Bottomley, vice- 
Reg: secretary and treasurer, and 

oy A. Weagant, chief engineer of the 
Marconi Company, David Sarnoff, repre- 
senting the Institute of Radio Engineers, 
and other representatives of commercial 
companies and the Radio Club of Amer- 
ica. Professor Arthur E. Kennelly, of 
Harvard, president of the Institute, and 
Professor Alfred N. Goldsmith, of the 
College of the City of New York, stated 
in communications their views of the 
proposed legislation, their observations 
being of particular interest to amateurs, 
as both of these men are vice-presidents 
of the National Amateur Wireless Asso- 
ciation. 

The general trend of the discussion 
disclosed the feeling that in this bill was 
evident a distinct spirit of hostility to- 
ward existing wireless organizations. 
Criticism was leveled at the proposal to 
confer power upon Government depart- 
ments to compete with commercial sta- 
tions operated by American citizens, and 
at the same time dictate the terms of 
regulation. It was asserted that the 
quickest way to stifle inventive effort 
would be to permit Government compe- 
tition or confiscation to destroy the mar- 
ket for private enterprise; furthermore, 


First Informal 


Held in Washington 


Conference 


that this was an unpatriotic action, since 
it is perfectly obvious that encourage- 
ment and aid should be given to promote 
invention and improvement in the art, so 
that the United States should have the 
best obtainable system in time of need. 

Proposals to restrict the operation of 
commercial stations in time of peace and 
to impose handicaps which would pro- 
hibit profitable operation of these sta- 
tions were unanimously opposed by all 
representatives at the meeting. The 
draft of the bill follows: 
An Act to Regulate Radio Communi- 

cation 

Sec. 1. Be it enacted by the Senate 
and House of Representatives of the 
United States of America in Congress 
assembled, That wherever used in this 
Act the term “radio communication” 
shall be construed to mean communica- 
tion by any system or method of electri- 
cal communication without the aid of 
wire or other conducting connection ; the 
word “apparatus” to mean machines, de- 
vices, and-all other equipment used in 
radio communication; the words “trans- 
mitter” and “receiver” to mean the send- 
ing and receiving apparatus, respectively, 
used in radio communication; the word 
“radiogram” to mean any message, com- 
munication, or signal, transmitted or re- 
ceived in radio communication; the term 
“radio station” to mean a place where 
apparatus is used for transmitting, or for 
transmitting and receiving, the signals 
used in radio communication; the term 
“Government land station” to mean any 
radio station on land, or on a permanent- 
ly moored vessel, controlled and operat- 
ed by any department of the Govern- 
ment; the term “Government ship sta- 
tion” to mean a radio station on any ship 
of the Government controlled and op- 
erated by any department of the Govern: 
ment and not permanently moored; and 
the term “Territory of the United States” 
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or the word “Territory” to mean any 
Territory, District, Zone, insular pos- 
session, water, or other place subject to 
the jurisdiction of the United States, and 
not within any State. 

The word “person” as used in this 
Act shall be construed to import both the 
plural and the singular and to include a 
corporation, co-partnership, company, 
or association; and when construing and 
enforcing the provisions of this Act, the 
act, omission, or failure of any director, 
officer, agent, or employee of such cor- 
poration, co-partnership, company, or as- 
sociation acting within the scope of his 
employment or office shall in every case 
be deemed to be the act, omission, or 
failure of such corporation, co-partner- 
ship, company, or association, as well as 
that of the person acting for or on be- 
half thereof. 


Sec. 2. Radio stations are divided for 
the purposes of this Act into the follow- 
ing classes: 

1.—Coastal station, a station on land 
or on a permanently moored vessel used 
for the exchange of correspondence 
with ships at set. Coastal stations in- 
clude (a) those open to general public 
correspondence, and (b) those open to 
limited public correspondence. Coastal 
stations of class (b) transmit and re- 
ceive public messages to and from cer- 
tain stations only, which are designated 
in the license. 

2.—Station on shipboard, a station on 
board any vessel not permanently 
moored. Stations on shipboard include 
(a) those open to general public cor- 
respondence, and (b) those open to 
limited public correspondence. Ship 
stations of class (b) transmit and re- 
ceive public messages to and from cer- 
tain stations only, which are designated 
in the license. 

3.—Commercial station, a land station 
used in the transaction of commercial 
business and not used for the exchange 
of correspondence with ships at sea. 
Commercial stations include (a) those 
open to limited public correspondence, 
(b) limited commercial stations, (c) 
special stations for transoceanic or 
transcontinental communication. Com- 
mercial stations of class (a) transmit 
and receive public messages to and from 
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certain stations only, which are desig- 
nated in the license. Limited commer- 
cial stations (class b) are stations of 
private interest, and carry on a specific 
commercial service or services defined in 
the license; they do not transmit pub- 
lic messages to, or receive them from, 
other stations. Special stations of class 


(c) are open to limited public corre- 
spondence or not, as stated in the license. 

4.—Experimental station, a land station 
of private interest actually engaged in 
conducting experiments for the develop- 
ment of the science of radio communi- 
pertaining 


cation or the 
thereto. 

5.—Technical and training-school sta- 
tion, a land or ship station of private 
interest used for purposes of instruc- 
tion in radio communication and train- 
ing operators, 

6.—Amateur station, a land station of 
private interest not covered by (3), (4) 
or (5) of this section, and not operated 
for financial profit. Amateur stations 
include (a) general amateur stations, 
(b) restricted amateur stations, which 
are within five nautical miles of a Gov- 
ernment station, (c) special amateur 
stations, the operation of which seems 
likely to result in some substantial bene- 
fit to radio communication. 

7.—Government station, a station con- 
trolled and operated by any department 
of the Government. 

Sec. 3. Nothing in this Act shall be 
construed to apply to the transmission 
or exchange of radiograms or signals be- 
tween points in the same State, if said 
transmission or exchange shall not in- 
terfere with the reception of radiograms 
or signals from beyond the jurisdiction 
of the said State, or the effect thereof 
shall not extend beyond said jurisdic- 
tion. ; 

Sec. 4. No radio station other than 
those belonging to or operated by the 
United States shall be used by any per- 
son within the jurisdiction of the United 
States to transmit any radiogram by the 
apparatus and methods of radio com- 
munication, except under and in ac- 
cordance -with a station license issued 
by the Secretary of Commerce. Any 
person who: shall operate any radio sta- 
tion in violation of this Section shall be 


apparatus 





punished by a fine not exceeding five 
hundred dollars for the first offense, and 
by a fine not exceeding one thousand 
dollars, or imprisonment for not more 
than one year, or both, for each offense 
thereafter; and any radio apparatus op- 
erated in violation of this Section shall! 
be subject to forfeiture. 


Authority to Fix Commercial Message 
Rates. 


Sec. 5. The Secretary of Commerce 
shall fix the rates charged by all licensed 
stations open to public correspondence. 

The heads of Government depart- 
ments having jurisdiction over Govern- 
ment land stations and Government ship 
stations shall, in their discretion, so far 
as it may be consistent with the trans- 
action of Government business, open 
service, to such general public business, 
and shall fix the rates for such ser- 
vice, subject to the control of such 
rates by Congress. Such executive 


heads shall arrange, each in his own de- 
partment, and for stations under his own 
jurisdiction, for the transmission and 


receipt of commercial radiograms_ be- 
tween land stations and vessels at sea, 
between land stations and licensed radio 
stations within the United States or any 
territory thereof, and between land sta- 
tions and radio stations under foreign 
jurisdiction, under the provisions of the 
London Convention of nineteen hundred 
and twelve and future international con- 
ventions or treaties to which the United 
States may be a party. The receipts 
from such radiograms, less an amount 
not to exceed twenty-five per cent. per 
annum for the necessary expenses of 
each department for the handling of 
such commercial business, shall be 
turned into the Treasury as miscel- 
laneous receipts. 


‘No radio station other than that be- 
longing to or operated by the United 
States, or by the Government of the 
Philippine Islands, shall be operated on 
land or on a permanently moored vessel 
in the Canal Zone, or in the Philippine 
Islands, or in any territory of the Unit- 
ed States in the West India Islands 
other than Porto Rico, or in the Pacific 
Ocean west of the one hundred and 
sixty-first meridian of longitude west of 
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Greenwich and South of the fortieth 
parallel of north latitude. 

Every Government land station and 
Government ship station shall have spe- 
cial call letters which shall be designat- 
ed and published by the Department of 
Commerce in a list of radio stations of 
the United States, 

Sec. 6. After three months from the 
passage of this Act and at any time 
within five years after the expiration of 
said three months, but not longer, the 
Government through the Navy Depart- 
ment shall have authority to acquire by 
purchase at a reasonable valuation any 
coastal radio station now in operation 
in the United States which the owner 
may desire to sell. 

Sec. 7. The station license required 
by Section 4 hereof shall not be granted 
to any alien, nor to any company, cor- 
poration, or association of which any 
officer or more than one-third of the di- 
rectors are aliens or of which more than 
one-third of the capital stock is owned or 
controlled by aliens or by a foreign 
government or representative thereof or 
by any company, corporation, or asso- 
ciation organized under the laws of a 
foreign country; and a license shall be- 
come void if ownership or management 
of the station or apparatus shall be 
transferred to any alien, or to any com- 
pany, corporation, or association of 
which any officer or more than one-third 
of the directors are aliens or of which 
more than one-third of the capital stock 
is owned or controlled by aliens or by a 
foreign government or representative 
thereof or by any company, corporation, 
or association organized under the laws 
of a foreign country. 

A license shall not be granted if, in 
the .opinion of the Secretary of Com- 
merce, the operation of the proposed 
station will seriously interfere with the 
operation of existing Government or 
licensed stations in the vicinity. 


Government to Determine Type of 
Apparatus Which May Be Installed. 


Sec. 8. The station license pre- 
scribed’ by Section 4 hereof shall be is- 
sued only in response to a written appli- 
cation therefor, addressed to the Secre- 
tary of Commerce, which shall ‘set forth 
the following facts: 
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1. The name and address of the ap- 
plicant, the date and place of birth, and, 
the date and place of 


if naturalized, 
naturalization. 

2. If the applicant is a corporation, 
the date of incorporation and under 
what laws incorporated, the principal 
place of business of the corporation, the 
names and addresses of the officers and 
directors, a statement as to each officer 
specifying his place of birth and the 
country of which he is a citizen, and, if 
a naturalized citizen of the United 
States, the date and place of naturaliza- 
tion, and a statement showing what pro- 
portion of the capital stock is owned or 
controlled by aliens, by foreign govern- 
ments: or representatives thereof, and by 
companies, corporations, or associations 
organized under the laws of any foreign 
country. 

3. The ownership of the station and 
apparatus. 

4. The exact location of the station. 

5. The stations with which it is pro- 
posed to communicate. 

6. The purpose or purposes 
which the station is to be used. 

7. The wave-length or wave-lengths 
which it is proposed to use at the station 
and the period or periods of the day 
during which it is proposed to operate 
the station. 

8. The proposed rate to be charged 
per word. 

9g. Such further information as the 
Secretary of Commerce may, by regula- 
tion, prescribe. 

Every application shall be signed by 
the applicant upon oath or affirmation. If 
the applicant is a corporation, the appli- 
cation shall be signed upon oath or af- 
firmation by at least two officers there- 
of. 


The Secretary of Commerce may up- 
on request determine in advance of the 
erection of a radio station, on the basis 
of an application substantially conform- 
ing to the requirements of this Section, 
whether the apparatus to be installed in 
such station will be licensed upon com- 
pletion of such station, and upon what 
condition such license will be granted. 

Whoever shall knowingly make any 
untrue statement in the application for 
a license prescribed by this Section, shall 


for 
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be guilty of perjury and. shall be pun- 
ished by a fine not exceeding two thou- 
sand dollars, or by imprisonment for 
not more than five years or both. 


Giving the President Power of Seizure 
in Time of Peace. 


Sec. 9. Station licenses shall be in 
such form as the Secretary of Com- 
merce shall prescribe and shall contain 
a statement of the following conditions 
to which such licenses shall be subject: 

1. The station shall at all times be 
subject to inspection by officials of the 
Department of Commerce; and _ the 
President of the United States, in his 
discretion, may cause the closing of such 
station and the removal of all radio ap- 
paratus, or may authorize the use of the 
station or apparatus by any department 
of the Government upon just compensa- 
tion to the owners, as provided in Sec- 
tion 14 (b) of this Act. 

2. The ownership or management of 
the station or apparatus therein shall 
not change without the consent of the 
Secretary of Commerce, nor be trans- 
ferred to an alien or aliens, nor to any 
foreign government or representative 
thereof, nor to any company, corpora- 
tion, or association organized under the 
laws of a foreign country, or of which 
any officer, or more than one-third of 
the directors, are aliens, or of which 
more than one-third of the capital stock 
is owned or controlled by aliens or by a 
foreign government or representative 
thereof, or by a company, corporation, 
or association organized under the laws 
of a foreign country. The ownership 
or control of more than one-third of the 
capital stock of any company, corpora- 
tion, or association to which a station 
license has been issued shall not be 
transferred during the term of the li- 
cense to an alien or aliens, or to a for- 
eign government or representative there- 
of, or to any company, corporation, or 
association organized under the laws of 
a foreign country. No company, cor- 
poration or association to which a sta- 
tion license has been issued shall there- 
after during the term of the license 
have any officer who is an alien. 

3. The rates to be charged shall be 
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as fixed by the Secretary of Commerce, 
and shall be specified in the license. 

4. Apparatus other than that speci- 
fied in the license shall not be used for 
radio communication. 

5. Every licensed radio station open 
to general public correspondence shall 
be bound to exchange radiograms with 
any other such station without distinc- 
tion of the radio systems adopted. 

Such license shall also show specifical- 
ly the ownership and location of the 
station in which the apparatus is to be 
used and such other particulars as the 
Secretary of Commerce may deem 
necessary for the identification of the 
apparatus and to enable its range to be 
estimated, shall show the purpose of the 
station, the rates authorized by the li- 
cense, the wave-length or wave-lengths 
and the decrement or decrements au- 
thorized for use by the station, and the 
hours for which the station is licensed 
to work. 

Sec. 10. Any station license shall be 
revocable by the Secretary of Com- 
merce, in his discretion, for violation of 
or failure to observe any of the restric- 
tions and conditions mentioned in the 
preceding section, or other provision of 
this Act or regulation of the Secretary 
of Commerce, and the books and records 
of the licensee shall be open at all times 
to inspection by officials of the Depart- 
ment of Commerce to enable them to de- 
termine whether such violation or fail- 
ure to observe has occurred. 

Sec. 11. Every radio station for 
which a station license is required by 
this Act shall be in charge of or under 
the supervision of a person to whom an 
operator’s license shall have been issued 
hereunder. No person shall operate any 
such station except under and in accord- 
ance with an operator’s license issued to 
him by the Secretary of Commerce. The 
Secretary of Commerce, in his discre- 
tion, may grant special temporary li- 
censes to operators of radio apparatus 
when any emergency arises requiring the 
prompt employment of such an operator. 
Whoever shall employ any unlicensed 
person in the operation or supervision 
of any licensed radio station, or whoever 
without an operator’s license shall op- 
erate or supervise such a station, shall 
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be punished by a fine not exceeding one 
hundred dollars for the first offense, and 
by a fine not exceeding two hundred dol- 
lars or imprisonment for not more than 
two years, or both, for each offense 
thereafter. 

Sec. 12. An operator’s license shall 
be issued only in response to a written 
application therefor addressed to the 
Secretary of Commerce, which shall set 
forth the name, age, and address of the 
applicant, date and place of birth, the 
country of which he is a citizen, and if 
a naturalized citizen of the United 
States the date and place of naturaliza- 
tion. The application shall also state 
the previous experience of applicant in 
operating radio apparatus and such fur- 
ther facts or information as may be re- 
quired by the Secretary of Commerce. 
Every application shall be signed by the 
applicant upon oath or affirmation. An 
operator’s license shall be issued only 
to a person who, in the judgment of the 
Secretary of Commerce, is shown to be 
proficient in the use and operation of 
radio apparatus and in the transmission 
and receipt of radiograms. An operator’s 
license shall not be granted to any alien 
or representative of a foreign govern- 
ment. Whoever shall knowingly make 
any untrue statement in an application 
for an operator’s license shall be guilty 
of perjury and shall be punished by a 
fine not exceeding two thousand dollars 
or by imprisonment for not more than 
five years, or both. 


Suspension of Licenses 


Sec. 13. An operator’s license shall 
be in such form as the Secretary of 
Commerce shall prescribe, and may be 
suspended by the Secretary of Com- 
merce for a period not exceeding one 
year, upon proof sufficient to satisfy him 
that the licensee has violated any provi- 
sion of this Act or regulation of the 
Secretary of Commerce, or that he has 
failed to compel compliance therewith 
by an unlicensed person in his employ or 
under his supervision, or the license may 
be revoked by the Secretary of Com- 
merce upon proof sufficient to satisfy 
him that the licensee was or is ineligible 
for a license. 
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Censorship, Interference and Disclos- 
ure of Messages 


Sec. 14. (a) Radio stations licensed 
under the provisions of this Act shall at 
all times be subject to inspection by of- 
ficials of the Department of Commerce. 
During any war in which the United 
States shall be a neutral nation, and in 
time of threatened or actual war in 
which the United States may be a par- 
ty, and in time of public peril or dis- 
aster, the President may, by proclama- 
tion or Executive Order, issue regula- 
tions for the conduct and censorship of 
all radio stations and radio apparatus of 
every form and nature within the juris- 
diction of the United States. Any per- 
son who shall knowingly violate or fail 
to observe any of said regulations shall 
be punished by a fine not exceeding ten 
thousand dollars or by a term of im- 
prisonment of not more than three years 
or both; and in case of any such viola- 
tion or failure to observe any of said 
regulations, the radio station, or appara- 
tus, or both, shall be liable to forfeiture 
to the United States. 

(b) The President, further, in hts 
discretion, may cause the temporary 
closing of any radio station within the 
jurisdiction of the United States and the 
temporary removal therefrom of any 
radio apparatus for a period or periods 
of not more than five months each, or 
may authorize the temporary use of ,the 
station or the apparatus thereof by any 
department of the Government for a 
like period or periods upon just com- 
pensation to the owners. 


Sec. 15. (a) Whoever shall malicious- 
ly or wilfully interfere with or cause any 
interference with radio communication 
carried on or sought to be carried on by 
any radio station or apparatus shall be 
punished by a fine not exceeding five 
hundred dollars for the first offense, 
and by a fine not exceeding one thou- 
sand dollars, for each offense thereafter. 


(b) Whoever shall wilfully divulge 
or publish the contents, substance, pur- 
port, effect or meaning of any radio- 
gram, or any part thereof, to any person 
other than the sender or addressee there- 
of, or his agent or attorney, except to a 
telegraph or radio station employed to 
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forward such radiogram to its destina- 
tion, or in response to a subpoena issued 
by a court of competent jurisdiction, or 
on demand of other competent author- 
ity, shall be punished by a fine not ex- 
ceeding five hundred dollars for the first 
offense, and by a fine not exceeding one 
thousand dollars, or imprisonment for 
not more than one year, or both, for 
each offense thereafter; provided, that 
this section shall not apply to the di- 
vulging or publication of the contents 
of any radiogram by the sender or ad- 
dressee. thereof. 

Sec. 16. All stations shall give prior- 
ity over all other radiograms to radio- 
grams relating to ships in distress, shall 
discontinue all sending on hearing a dis- 
tress signal, and, except when answering 
or aiding a ship in distress, shall refrain 
from sending until all radiograms relat- 
ing to the ship or ships in distress shall 
have been completed. 

Every coastal station and every sta- 
tion whose operation can interfere with 
the exchange of messages between ship 
and ship, or ship and coast is required, 
during the hours it is in operation, to 
listen in at intervals of not less than 15 
minutes, and for a period of not less 
than 3 minutes, with the receiver tuned 
to receive messages on a wave length 
of 600 meters, or such other normal 
wave-length as may be required by fu- 
ture international conventions. 

Logarithmic Decrement Limitation 

Sec. 17. When sending distress sig- 
nals, the transmitter of a station on 
shipboard may be tuned to create a 
maximum of interference with a maxi- 
mum of radiation. In all other circum- 
stances, all stations shall use the mini- 
mum amount of energy necessary to 
complete any .communication. 

Every radio station shall use’ such 
transmitting apparatus that the energy 
is radiated in as pure and sharp a wave 
as practicable, and have a logarithmic 
decrement not greater than the limits 
which may be specified by the Depart- 
ment of Commerce, but the owner or op- 
erator of a station mentioned in Section 
18 following shall not be liable to the 
penalties provided in Section 28 for a 
violation of the requirements of this 
paragraph unless such owner or operator 





shall have been notified in writing that 
the transmitter owned or used by him 
has been found, upon tests conducted 
by the Government, to be so adjusted as 
to violate said requirements, and oppor- 
tunity given such owner or operator to 
adjust such transmitter so as to conform 
to said requirements. 

Receiving apparatus shall be of such 
construction and so adjusted and used 
as to give the greatest practicable pro- 
tection against interference. 

Sec. 18. General amateur stations 
shall not use a transmitting wave-length 
exceeding 200 meters or a transformer 
input exceeding one kilowatt. 


Restricted amateur stations shall not 
use a transmitting wave-length exceed- 
ing 200 meters or a transformer input 
exceeding one-half kilowatt. 

Special amateur stations are permitted 
to use any wave-length less than 600 
meters and an amount of power not ex- 
ceeding the limit which shall be specified 
in the license, provided the Secretary of 
Commerce is satisfied that such opera- 
tion would not interfere with Govern- 
ment, commercial, coastal, or ship sta- 
tions. 

Sec. 19. The Secretary of Commerce 
may, in his discretion, grant licenses to 
experiment stations to permit the carry- 
ing on of tests with any amount of pow- 
er or any wave-lengths, at such hours 
and under such conditions as will in- 
sure the least interference with the work 
of other stations. 


Wave Length Restrictions. 


Sec. 20. Commercial stations and 
technical and training-school stations 
shall not use a transmitting wave-length 
of 1800 meters nor any wave-length ex- 
ceeding 600 meters unless it exceeds 
1600 meters, except in special cases to 
be determined by the Secretary of Com- 
merce. Such a station shall operate in 
such a manner as not to cause interfer- 
ence with Government stations or other 
commercial stations. Such a_ station 
shall not use any wave-length between 
200 and 600 meters if operation at such 
a wave-length would, in the opinion of 
the Secretary of Commerce, cause inter- 
ference with coastal or ship stations. 

After the passage of this Act no license 
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shall be granted to a commercial station 
permitting the use of a wave-length be- 
tween 200 and 4000 meters, except when 
so far removed from Government or 
coastal stations that in the opinion of the 
Secretary of Commerce no interference 
can occur with Government or coastal 
communications. 

In considering complaints of interfer- 
ence and in deciding whether the license 
of a station causing serious interference 
shall be revoked by the Secretary of 
Commerce, preference shall be given to 
stations communicating with ships or be- 
tween points where other means of com- 
munication are not available. 

Sec. 21. Every coastal station and 
ship station shall at all times be ready 
to send and receive messages and signals 
on such wave-lengths and of such wave 
character as are required by the existing 
or future international conventions, one 
of these wave-lengths to be considered 
as the normal sending and receiving 
wave-length of the station. Such sta- 
tions may also use 1800 meters and such 
additional wave-lengths less than 600 
meters as may be granted by the Sec- 
retary of Commerce, Every such station 
shall have its receiving apparatus so 
marked that the operator can quickly 
and conveniently adjust it to a receiv- 
ing wave-length of 600 meters or other 
distress wave-length that may be desig- 
nated by future international conven- 
tions. 

Sec. 22. No licensed ship radio sta- 
tion when within fifteen nautical miles 
of a Government land station or a coast- 
al station shall use a transformer input 
exceeding one kilowatt, nor when within 
five nautical miles of a Government land 
station or a coastal station, a transform- 
er input exceeding one-half kilowatt, ex- 
cept for sending distress signals or sig- 
nals or radiograms relating thereto. 

The Secretary of Commerce may 
regulate or prohibit the use of the trans- 
mitters of stations on shipboard in har- 
bors within the jurisdiction of the Uni- 
ted States, as he may deem necesasry. 


Location and Transmitting 
Restrictions. 


No licensed land station in 


Sec. 23. 
operation on the date of the passage of 
this Act within fifteen nautical miles 
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from the Government receiving stations 
at the following points: Boston, Mass. ; 
Newport, R. I.; Washington, D. C.; 
Charleston, S. C.; Key: West, Fla.; San 
Juan, P. R.; Point Isabel, San Antonio, 
Laredo, and El Paso, Texas; Fort Hua- 
chuca, Arizona; San Diego, and San 
Francisco, Calif.; North Head, Tatoosh 
Island, and Bremerton, Washington, or 
from any Government station in Alaska, 
shall be licensed to change its equipment 
in any manner that will increase its in- 
terference with other stations, and no 
land station located within fifteen nauti- 
cal miles of the Government receiving 
stations herein named, and not in opera- 
tion on the date of the passage of this 
Act, shall be licensed for the transmis- 
sion of public or commercial business by 
radio communication. 

Sec. 24. At all important seaports 
and at all other places where coastal sta- 
tions operate in such close proximity to 
Government stations that interference 
with the work of the Government 
stations cannot be otherwise avoid- 
ed by the enforcement of this Act, 
such coastal stations as interfere with 
the receipt of radiograms by the Govern- 
ment stations concerned shall not use 
their transmitters during the first fifteen 
minutes of each hour, local standard 
time. The Secretary of Commerce may, 
on the recommendation of the Depart- 
ment concerned, designate the station or 
stations which may be required to ob- 
serve this division of time. The Gov- 
ernment stations for which the above- 
mentioned division of time may be es- 
tablished shall transmit radiograms only 
during the first fifteen minutes of each 
hour, local standard time, except in case 
of radiograms relating to vessels in dis- 
tress. 

Sec. 25. Whoever, including any per- 
son in the service of the Government, 
shall knowingly transmit or publish, or 
knowingly cause to be transmitted or 
published, any false_or fraudulent dis- 
tress radiogram, or who, when engaged 
in radio communication, shall transmit 
or publish, or cause to be transmitted or 
published, any other radiogram for the 
purpose of defrauding or deceiving the 
Government, shall be punished by a fine 
not exceeding two thousand dollars or 
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imprisonment for not more than five 
years, or both. 

Sec. 26. No person shall use or op- 
erate any radio apparatus on a foreign 
ship when within the jurisdiction of the 
United States otherwise than in accord- 
ance with the provisions of Sections 
14 (a), 15, 16, 17, and 22 of this Act, 
and all the provisions of said sections 
and penalties thereto attaching are here- 
by made applicable to such apparatus: 
Provided, however, that in no other re- 
spect shall anything contained in this 
Act apply to apparatus on foreign ships, 
nor shall the restrictions of this Section 
or of any other Sections of this Act ap- 
ply to public vessels of foreign govern- 
ments otherwise than by a general 


proclamation of the President. 


Naval System of Accounting. 

Sec. 27. The office of Director Naval 
Communications, established under the 
jurisdiction of the Navy Department, 
shall be charged with the accounting and 
payment of charges in connection with 
the settlement of international radio ac- 
counts as provided by the London 
Radiotelegraphic Convention of 1912, or 
as may be provided by future interna- 
tional conventions. The expenses in- 
volved in the settling of international 
vadio accounts, not exceeding five thou- 
sand dollars per annum, shall be borne 
by the United States. 

Sec. 28. In all cases of violation of 
any provision of this Act for which no 
penalty is otherwise prescribed, or of 
any regulation of the Secretary of Com- 
merce, the Secretary of Commerce may 
impose a fine of one hundred dollars up- 
on the owner of the apparatus by means 
of which such violation was effected, or 
a fine of twenty-five dollars upon the 
offending operator, or both, but such 
fines may be reduced or remitted by the 
Secretary of Commerce in his discre- 
tion; and in addition the Secretary of 
Commerce may in his discretion, revoke 
the station license of such owner and re- 
voke or suspend the license of such op- 
erator as provided in Sections 10 and 13 
of this Act. 

Sec. 29. The Secretary of Commerce 
shall have power to enforce the provi- 
sions of this Act by appropriate regu- 
lations through collectors of customs and 
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such other officers as he may designate ; 
and said Secretary shall also enforce ‘he 
provisions of such international radio 
conventions as have been or may here- 
after be ratified or adhered to by the 
United States, except that provisions 
thereof relating to Government radio 
installations shall be enforced by the De- 
partments respectively controlling such 
installations. 


The Secretary of Commerce may, up: 
on application therefor, remit or mitigate 
any fine, penalty, or forfeiture provided 
for in this Act with the exception of 
penalties including imprisonment: Pro- 
vided, that the penalties not involving 
imprisonment incurred in the Philippine 
Islands, may be remitted or mitigated by 
the Governor General and President of 
the Philippine Commission, and such 
penalties incurred in the Panama Canal 
Zone may be remitted or mitigated by 
the Governor of the Panama Canal on 
application therefor being made, in such 
manner and under such regulations as 
they may deem proper. 


Sec. 30. Except as otherwise spe- 
cifically provided in this Act, the pro- 
visions of this Act shall extend to all 
places subject to the jurisdiction of the 
United States. _The several Courts of 
First Instance in the Philippine Islands 
and the District Court of the Canal 
Zone shall have jurisdiction of offenses 
under this Act committed within their 
respective districts, and of conspiracies 
to commit such offenses as defined by 
Section Thirty-seven of the Act to codi- 
fy, revise, and amend the penal laws of 
the United States, approved March 4, 
1909, and the provisions of said section, 
for the purposes of this Act, are hereby 
extended to the Philippine Islands and 
to the Canal Zone. 


Provision for Repeal of Present Act. 


Sec. 31. The Act approved August 
13, 1912, entitled “An Act to Regulate 
Radio Communication,” is hereby re- 
pealed. 


Such repeal, however, shall not affect 
any act done or any right accruing or 
accrued, or any suit or proceeding had 
or commenced in any civil cause prior to 
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sail repeal, but all liabilities under said 
laws shall continue and may be enforced 
in the same manner as if said repeal or 
modifications had not been made; and all 
offenses committed, and all penalties, 
forfeitures or liabilities incurred prior to 
the taking effect hereof, under any law 
embraced in, changed, modified, or re- 
pealed by this Act, may be prosecuted 
and punished in the same manner and 
with the same effect as if this Act had 
not been passed. 


Marconi’s Pointed Criticisms. 


The Marconi view of the proposed leg- 
islation was expressed in the following 
communication, read by the company’s 
Vice-President and General Manager, 
Mr. Nally, and filed with Commander 
Todd, chairman of the meeting: 


GENTLEMEN: 


After reviewing the provisions of the 
proposed bill to regulate radio communi- 
cation compiled by your Committee, and 
entitled “An Act to Regulate Radio Com- 
munication,” the Marconi Company re- 
spectfully submits the following for 
your consideration : 

There has not been sufficient time be- 
tween the receipt of your copy of the 
proposed bill, and the date of this hear- 
ing to enable us to prepare a complete 
statement as to each of the sections pro- 
vided for in the proposed bill, but we 
wish to go on record at this time as ob- 
jecting to the sections specically re- 
ferred to hereafter, because of the hard- 
ships and restrictions, the sections, if en- 
acted into law, would place upon the com- 
mercial operation and development of the 
art of radio communication. 


Section 5 provides that “The Secretary 
of Commerce shall fix the rates charged 
by all licensed stations open to public 
correspondence.” This provision is ob- 
jectionable, in the first place, because the 
same provision does not apply to Govern- 
ment radio stations, which it is now pro- 
posed to open for public correspondence, 
in competition with commercial stations. 
Obviously, a condition of rate competi- 
tion may be thereby created, to the seri- 
ous detriment of the commercial compan- 
ies. Secondly, this power should not be 
vested in the Secretary of the Department 
of Commerce, If regulation of rates is 
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necessary, it would seem that it should 
come under the jurisdiction of the Inter- 
state Commerce Commission. 

Section 5 also provides for the opening 
by the Government of its radio stations to 
general public business, and if this pro- 
vision is enacted into law, it will create a 
condition of competition between Govern- 
ment and private interests, resulting in a 
heavy financial loss to commercial com- 
panies, which have spent considerable 
sums of money and years of labor in the 
development of efficient radio stations, 
so as to provide a satisfactory commercial 
wireless telegraph service to the public. 

Section 6 seems to anticipate the con- 
dition referred to in the preceding para- 
graph, in that it provides that “The Gov- 
ernment, through the Navy Department, 
shall have authority to acquire by pur- 
chase at a reasonable valuation, any 
coastal radio station now in operation in 
the United States which the owner may 
desire to sell.” It is not stated who shall 
determine the reasonableness of the 


valuation which the Navy Department 
may wish to place on property belonging 


to commercial interests. 

Section 7. The last paragraph of this 
section provides that “A license shall not 
be granted if, in the opinion of the Sec- 
retary of Commerce, the operation of the 
proposed station will seriously interfere 
with the operation of existing Govern- 
ment or licensed stations in the vicinity.” 
We respectfully submit that in the pres- 
ent stage of development of the radio art 
it is highly undesirable to enact the above 
regulation into law. Its effect would be 
to stifle the growth of the radio art and 
such authority should not be left to the 
opinion of any one person. 


A Check on the Development of the 
Art. 


Section 8. The penultimate paragraph 
of this section seeks to vest further rights 
in the Secretary of Commerce concerning 
the granting of licenses, and actually pro- 
vides that the Secretary of Commerce 
may determine in advance of the erection 
of a radio station whether the apparatus 
to be installed in such a station shall be 
licensed. 

With the many different types of ap- 
paratus now employed in radio communi- 
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cation, and with the different lines along 
which certain types of apparatus are be- 
ing further developed, it is in our opinion 
highly undesirable to have any Govern- 
ment Department determine what type of 
apparatus may be installed at a proposed 
radio station. The check that such a reg- 
ulation, if enacted into law, would have 
on the further development of the art is 
obvious. 


Making Confiscation Easy 

Section 9, in paragraph 1 thereof, pro- 
vides, “The President of the United 
States, in his discretion, may cause the 
closing of such station and the removal 
of all radio apparatus, or may authorize 
the use of the station or apparatus by any 
Department of the Government upon just 
compensation to the owners,” etc. 

The President of the United States is 
already empowered, under the Act of 
August 13th, 1912, approved by Con- 
gress, to “Cause the closing of any sta- 
tion for radio communication and the re- 
moval therefrom of all radio apparatus, 
or may authorize the use or control of 
such station or apparatus by any Depart- 
ment of the Government, upon just com- 
pensation to the owner,” “in time of war 
or public peril or disaster.” 

The Marconi Company has on previous 
occasions voluntarily offered its stations, 
as well as its organization, to the United 
States Government, if desired for use in 
time of war or other national emergency, 
and renews this offer at present, but re- 
spectfully submits that the section above 
referred to would give the same power 
to the President of the United States in 
time of peace, a condition which, in our 
opinion, is unnecessary. 

Section 10 provides that “The books 
and records of the licensee shall be open 
at all times for inspection by the officials 
of the Department of Commerce,” etc. 
We submit that if such a provision is tu 
be enacted at all, it should be confined 
to such books and records only as apply 
to the transmission of messages, and the 
apparatus installed at any station li- 
censed by the Department of Commerce. 

Section 11 provides, in part, that “who- 
ever shall employ any unlicensed person 
in the operation or supervision of any 
licensed radio station shall be 
punished by a fine,” etc, 
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, We desire to call the attention of this 
Committee to the fact that the super- 
visors or engineers in charge of important 
radio stations need not, necessarily, be 
operators, and if the provision referred 
to in this paragraph is enacted into law 
it would prevent, for example, the chief 
engineer of a high power radio station 
from being employed, unless he obtained 
an operator’s license, a provision in our 
opinion unnecessary. 


False Elimination of Interference. 


Section 17, in paragraph 2 thereof, pro- 
vides, among other things, that, “Every 
radio station shall have a loga- 
rithmic decrement not greater than the 
limits which may be specified by the De- 
partment of Commerce,” etc. 

We respectfully submit that this pro- 
vision is extremely undesirable. The ex- 
isting laws already provide for a logarith- 
mic decrement not exceeding .2 per com- 
plete oscillation, and as it is not always 
possible to determine in advance of in- 
stallation the logarithmic decrement of a 
transmitter, this depending on the an- 
tenna and other conditions, a regulation 
leaving this matter entirely in the hands 
of the Department of Commerce, would 
give grounds for controversy. 

Section 20, paragraph 2 thereof, which 
prohibits the use by commercial stations 
of wave lengths between 200 and 4,000 
meters, would, in our opinion, if enacted 
into law, seriously retard the develop- 
inent of radio telegraphy and telephony 
tor overland communication. 

It is evident from this proposed regu- 
lation that the framers of this bill have 
attempted to solve the interference prob- 
lem by limiting the number of stations 
that may be erected, and also the wave 
lengths that may be used by stations al- 
ready in operation. In our opinion, this 
is not a solution of the interference prob- 
lem. What is needed is the removal of 
the cause of interference, a problem that 
can only be solved by individual initia- 
tive and such research as commercial or- 
ganizations can engage in. The provi- 
sions of this section are evidence of the 
limitations this bill would place on the 
future development of the art of radio 
communication. 

Section 21 provides for the further re- 
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striction of the already limited number of 
wave lengths allowed for commercial ship 
and shore use, while the bill makes no 
provision whatsoever regarding the wave- 
lengths to be employed by the Govern- 
ment stations, a condition which is mani- 
festly unfair to commercial stations, and 
especially so in time of peace. 

Section 23 not only further limits the 
number of stations that may be erected 
on land, but also prevents certain existing 
commercial stations from changing their 
equipment. The purpose of this regula- 
tion is apparently to limit interference, 
but the views expressed in the preceding 
paragraph concerning the solution of the 
interference problem, similarly apply in 
this case. 

In general the proposed bill is evidence 
of a desire to limit private enterprise, and 
tends to discourage and suppress individ- 
ual efforts to promote or advance the 
radio signaling art. For the reasons 
stated, as well as for other technical con- 
siderations, the Marconi Company de- 
sires to record its protest against the pro- 
visions of the bill under discussion. 

Respectfully, 
MARCONI WIRELESS TELEGRAPH Co. OF 
AMERICA, 
By E. J. Nally, 
Vice President & General Manager. 

Commander Todd observed, after the 
reading of the statement, “Mr. Nally’s 
paper has some things in it which point 
to possible changes in the Bill. I see 
several places where the Committee will 
undoubtedly take a very strong notice 
of his objections. It is a very fair and 
open statement of his company’s atti- 
ture.” 


Prof. Kennelly’s Protest. 


Three communications were then read 
by David Sarnoff, representing the Insti- 
tute of Radio Engineers. The first was 
from Professor A. E. Kennelly, presi- 
dent of the Institute, professor of elec- 
trical engineering at Harvard and Bos- 
ton “Tech,” and vice-president of the 
National Amateur Wireless Association. 
Professor Kennelly said : 

GENTLEMEN : 

I am informed that new legislation is 
proposed, looking towards the invasion 
of the existing commercial field of radio 
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communication in the United States by 
certain department or departments of the 
Government, and that a hearing is pro- 
posed in the near future, at very short 
notice after the preparation and promul- 
gation of the said proposed legislation. 

The views of the Board of Directors 
of the Institute of Radio Engineers have 
recently been expressed officially upon 
this question, and I beg to state my en- 
dorsement of those views, which will 
doubtless be presented to your notice. 

I am not commercially interested 
either directly or indirectly, in any radio 
communication system plant, company 
or organization, so that I am not actu- 
ated by any financial consideration in 
urging my point of view before your 
committee. I am deeply interested, how- 
ever, in the active development of the 
science and art of radio communication 
in America as a scientist, a teacher, an 
operator a telegraphist and a United 
States citizen. 

Although, in the past, the commercial 
field of radio communication has unfor- 


tunately been exploited by certain un- 
scrupulous promoters, to the detriment 
of all interests involved, nevertheless, a 
large aggregate amount of capital, and 
the savings of United States citizens, has 


been honestly invested in it. I submit 
that it is the duty and interest of the 
Government to protect that investment 
and the American enterprise that goes 
with it. 

If the Navy Department, or any other 
department of the Government, is al- 
lowed to compete in times of peace with 
existing industrial shore stations in the 
hands of American citizens, such compe- 
tition is likely to degenerate into the con- 
fiscation of private property, because the 
Government now claims the right to reg- 
ulate radio communication, under the 
terms of the London Convention, and it 
needs no argument to show that, with 
the Government in competition and at 
the same time construing the terms of 
regulation of their competitors, the com- 
petitors might quite easily, and very 
probably would be regulated out of ex- 
istence, and their properties confiscated 
at scrap valuation prices by the Govern- 
ment. I do not, of course, say that such 
injustice is the intention of any depart- 
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ment of the Government, but I do say 
that any legislation which permits any 
branch of the Government to compete 
commercially with existing stations for 
messages in times of peace is likely to 
lead to the injustice above mentioned. 


Blocking Preparedness. 


In times of war, or national peril, it 
is of course the duty of lg citizen to 
sustain and cooperate with the Govern- 
ment in the general commandeering of 
all electric communication, radio or 
otherwise, but in times of peace such 
commandeering of private enterprises by 
the Government is not only fatal to the 
private interests, but also fatal to the 
Government interests. This is shown by 
the fact that in those countries of Europe 
where the telephone system is owned and 
operated entirely by the Government, the 
telephone communication of the country 
is in a relatively backward state, by com- 
parison either with the United States or 
with countries in which the telephone is 
not owned and operated by the Govern- 
ment. Statistics on this point are so 
ample and accessible that I need not refer 
to them here. In order, therefore, that 
the highest development of radio com- 
munication shall constantly be obtain- 
able for the support of the Government 
in time of need, it is very desirable that 
inventions and improvements should be 
open to the public and to public competi- 
tion. If the radio system is a Govern- 
ment institution, nearly all incentive for 
improvement, and most of the inventive 
and scientific effort for development will 
cease. There will be no market for pri- 
vate enterprise. I therefore urgently 
contend that, for the present, there should 
be no legislation increasing the already 
great powers of the Government in the 
radio communication field. 

Yours respectfully, 
A. E. KENNELLY, 
Professor of Electrical Engineering 
at Harvard University and Mass. 
Institute of Technology. 


Prof. Goldsmith’s Protest. 


Professor Alfred N. Goldsmith, of the 
College of the City of New York, editor 
of the Institute Proceedings, and a vice- 
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president of the National Amateur Wire- 
less. Association, was next heard from. 
His communication read as follows: 
GENTLEMEN : 

The undersigned has had the oppor- 
tunity to read through the provisions of 
a proposed bill to regulate radio com- 
munication compiled by your Committee, 
and respectfully submits the following 
comment thereon : 

In considering radio legislation, he as- 
sumes as a necessary and fundamental 
basis that the welfare of the country is 
dependent on the encouragement of com- 
mercial enterprise in legitimate direc- 
tions, the fostering of determined invent- 
ive effort, and sympathetic co-operation 
of Government officials in the directions 
mentioned. 

in the radio art, the need of such a 
friendly attitude on the part of the Gov- 
ernment is peculiarly necessary, since it 
is well known to those engaged in this 
useful art that the commercial concerns 
have not yet passed out of the initial 
stages of development, and that they have 
sunk great sums of capital in the estab- 
lishment of a valuable field which has 
not given them, up to the present, an 
adequate return. Whatever may have 
been their shortcomings in the past, it 
is very evident that the leading companies 
in the radio field in America are now very 
earnest in their desire to develop the field 
in the right directions and to bring the 
United States to a position of pre-em- 
inence in character of equipment and 
grade of service. In this worthy task, 
they are entitled to every encouragement. 

The radio art itself bristles today with 
unsolved problems which obviously de- 
mand concentrated research and com- 
mercial trial on the largest scale to fa- 
cilitate their solution. The undersigned 
need only mention in this connection the 
great difficulties of elimination of atmos- 
pheric disturbances of reception 
(“strays”), the unsolved problem of long 
distance reliable radio telephony, the 
problem of securing adequate selectivity 
of choice of station in reception, the elim- 
ination of station interference in recep- 
tion, the securing of a reliable and sim- 
ple calling system whereby the contin- 
ual attendance of a skilled operator in 
the receiving station may be avoided, and 
a multitude of others, These problems 
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can be solved only by individual initia- 
tive expressing itself through large com- 
mercial organizations which, out of a 
portion of their profits, maintain the nec- 
essarily elaborate research laboratories, 
and offer suitable remuneration to those 
carrying out the research work itself. 

There is, indeed, a marked parallelism 
between the development of the radio 
field and that of wire telephony. The 
evidence is irrefutable that the telephonic 
field would not be today at its high state 
of development if the attitude of the Gov- 
ernment after 1880 had been one of un- 
friendly interference and threatened con- 
fiscation. : 


Legislating Commercial Companies 


Out of the Field. 


The undersigned is reluctantly forced 
to believe that the spirit of the legisla- 
tion proposed by the Inter-Departmental 
Committee is one of hostility to the ex- 
isting organizations. Throughout the 
proposed bill there is evidence of a de- 
sire to eliminate commercial enterprise 
and healthy competition. The suggested 
clauses giving the Secretary of Commerce 
the arbitrary power to suppress a sta- 
tion in which the smallest detail of the 
apparatus is changed without a license 
application (Section 9, paragraph 4, “Ap- 
paratus other than that specified in the 
license shall not be used for radio com- 
munication”), the even more arbitrary 
power vested in the Secretary whereby 
all wave-lengths between 200 and 4,000 
meters are, in effect, closed to commer- 
cial stations except in the hearts of un- 
populated wildernesses where the sensi- 
tive receivers in Government stations can 
not detect their existence and potential 
interference with Government _ traffic 
(Section 20: “ no license shall 
be granted to a commercial station per- 
mitting the use of wave lengths between 
200 and 4,000 meters, except when so far 
removed from Government or coastal 
stations that in the opinion of the Secre- 
tary of Commerce, no interference can 
occur with the Government or coastal 
communication”) ; these clauses can only 
be interpreted as expression of a desire 
to drive the commercial companies out of 
the field. To clinch the matter, the un- 
dersigned need only cite the clause of 
the proposed bill whereby the Govyern- 
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ment is authorized to purchase commer- 
cial stations within five years from their 
(presumably bankrupt) owners. 

If the commercial companies are driv- 
en out of the field in this early stage of 
its development, the undersigned is firm- 
ly convinced that a great wrong will have 
been done to the United States and that 
the future of radio communication and 
its legitimate development will be irre- 
trievably destroyed. Against so unfor- 
tunate a policy, he begs to protest. He 
urges respectfully that the proposed legis- 
lation be abandoned as being contrary to 
the interests of the United States and 
prejudicial to the commercial and engin- 
eering development of the radio art. 

Very truly yours, 
ALFRED N. GoLpsMITH, Ph. D., 

Director, Radio Teleyraphic and Tel- 

ephonic Laboratory. 

As secretary, Mr. Sarnoff then noted: 

At the last meeting of the Board of 
Direction of the Institute of Radio En- 
gineers, the following resolution was 
recorded in the minutes of the Institute 
records, and I am instructed to present 


the resolution to your Committee : 


I. R. E. Resolution of Opposition to 
Bill. 


Whereas: Certain unwise provisions 
in the London Radio Telegraphic Con- 
vention of 1912 through serious Gov- 
ernmental interference have retarded the 
engineering development of the radio 
art; and 

Whereas: The development of new 
arts of electric communication has al- 
ways been checked by Government in- 
terference and has always been fostered 
by the existence of free individual ini- 
tiative as, for example, telephony, in the 
United States; and 

Whereas: Many important problems in 
radio telegraphy and telephony are still 
unsolved, as, for example, the problems 
of long-range radio telephony, adequate 
selective reliability, call systems and the 
elimination of atmospheric strays; and 

Whereas: The solution of these im- 
portant problems calls for the highest 
engineering and inventive talent and re- 
search; and 

Whereas: Such inventive effort and 
research can only exist under free in- 


THE WIRELESS AGE 


239 


stitutions and under the stimulus of 
healthy competition ; and 

Whereas: Certain foreign Govern- 
ment have assisted and not opposed in- 
dividual initiative and private enterprise 
in developing the radio communication 
systems’ of their countries with great 
success; and 

Whereas: Government competition, or 
confiscation by the Government, would 
effectively stifle inventive effort; and 

Whereas: The military control of radio 
—or any public-service communication— 
in times of peace, virtually constitutes a 
continuous military inquisition into pri- 
vate correspondence, an undemocratic 
and dangerous institution ; and 

Whereas: The reliability and superior- 
ity of our radio communication in times 
of sudden national peril is dependent 
upon the inventive and engineering re- 
sources of the nation, which should there- 
fore be kept at the highest pitch and of 
the broadest scope; therefore, be it 

Resolved: That the Board of Direction 
of the Institute of Radio Engineers is 
opposed to the competition by any De- 
partment of the Government, and par- 
ticularly by any Military or Navy De- 
partment, with existing organizations 
founded for radio communication ; and 

Resolved, further: That this resolution 
be brought to the notice of such Congres- 
sional Committees as may have charge of 
any proposed legislation on the subject. 

Respectfully, 
Board of Direction, 
THE INSTITUTE OF RADIO ENGINEERS, 
By David Sarnoff, 
Secretary. 

In his address to the meeting Com- 
mander Todd stated that the principal 
reason for the Government’s desire to 
handle commercial business was _ that 
operators in Government service at shore 
stations are not obtaining enough prac- 
tice to make them efficient as operators. 


Navy Views Government Monopoly in 
Thin Disguise. 

“T ask,” said Mr. Nally, vice-president 
and general manager of the Marconi 
Company, “if the Government has any 
other reason for entering into the com- 
mercial business than to give its operat- 
ors practice?” 

Commander Todd’s reply was to the 





effect that it would be necesary to take 
the traffic away from the commercial 
stations in order to give Government 
operators the practice needed to become 
efficient. He added: “The framing of 
sections that suggest Government mo- 
nopoly is just the handwriting on the 
wall; it must come, unless all these beau- 
tiful dreams come true.” 


Two Views of Proper Preparedness 


“Naturally, Mr. Chairman,” said Mr. 
Nally, “it isn’t clear to us as a question 
of business, why this should come, true. 
Why a service which in itself has not 
been criticized, which is considered as 
developing from day to day, which is im- 
proving every hour and is doing really 
good service to the public, why it should 
be legislated out of business mainly for 
the reason that Government operators 
are not given sufficient practice. We 
might say that it is necessary for the 
Army and Navy to be constantly at war 
in order to be prepared!” 

After some hesitation, Commander 
Todd replied : “It might be a good thing.” 

“It would be disastrous!” observed 
Mr. Nally. 

The meeting adjourned shortly after 
Prof. E. B. Rosa, a member of the Inter- 
Departmental Committee, chief psysic- 
ist of the Bureau of Standards, had 
given his interpretation of some of the 
provisions and asked the members of 
the Institute to discuss matters with the 
Committee. 
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HOW FORT VAUX RECEIVED 
ELECTION NEWS 


A newspaper says that news of the 
Presidential election in the United States 
was communicated by wireless telegraphy 
to Fort Vaux on the Verdun front and 
created intense interest even amid the 
activities of defense preparations and 
under a very severe German bombard- 
ment. 


DR. DEGROOT’S PAPER 


At a meeting of the Intsitute of Radio 
Engineers, held on December 6th, in 
Room 1201, Engineering Societies Build- 
ing, New York, a paper on “The Classi- 
fication and Elimination of Strays,” by 
Dr. C. J. deGroot, was presented. Dr. 
deGroot, who is head of the radio service 
of Holland in the Dutch East Indies, has 
developed some remarkable methods of 
classifying and eliminating strays. 


ALASKAN STATIONS CLOSED 


The following land stations in Alaska 
have been closed and will not be reopened 
until March, 1917: Akutan (KNW), 
Chignik (KHC), Egegak (KMF), Hales 
Creek (KMT), Koggiung (KVV), Kog- 
giung (KHB), Naknek (KHT), Naknek 
(KMK), Nushagak (KMG), and Snag 
Point (KHF). 





for the benefit of its readers. 


control.” 





The importance of all legislative matters concerning Government con- 
trol of the radio field has led The Wireless Age to publish this full report 


The annual report of the Secretary of the Navy, received as we go to 
press, makes clear the determination to make radio a Government monop- 
oply, if possible. Secretary Daniels says: “No censorship of radio stations 
can be absolutely effective outside of complete Government operation and 


He adds: “The Government must 
coast radio stations and operate them, in conjunction with naval stations, 
for commercial work in times of peace.” 


Before this can be done, however, laws must be passed. And in the 
end the law must express the will of the people of the United States. 


Study the Bill and send in your comments to the Editor. 


obtain control of all 











British Law to Compel Ship In- 
stallations 


The following regulation has been 
published in the London Gazette: 

“37B (1) Every British ship of three 
thousand gross tonnage or upwards, in 
respect of which a license to install wire- 
less telegraph apparatus has been granted 
by the Postmaster-General, and which 
puts to sea from a port in the United 
Kingdom after a date to be specified in 
such a license, shall be provided with a 
wireless telegraph installation, and shall 
maintain a wireless telegraph service, 
and shall be provided with a certified 
operator, together with suitable accom- 
modation for the apparatus and opera- 
tor: 

“Provided that where a license has 
been granted in respect of a ship befor> 
the making of this regulation, this obliga- 
tion shall apply as if the twenty-first day 
of August, nineteen hundred and sixteen, 
were the date specified in the license. 

“(2) Application to the Postmaster- 
General in a form prescribed by him for 
such a license shall, unless a license has 
before the making of this regulation 
been granted in respect of the ship, be 
made: 

“(A) In the case of a ship of such 
tonnage as aforesaid, registered in the 
United Kingdom, by the owner thereof 
on or before the twenty-first day of 
August, nineteen hundred and sixteen: 
and 

“(B) In the case of a British ship of 
such tonnage as aforesaid, registered 
‘ elsewhere than in the United Kingdom, 
by the master of the ship within two days 
from the arrival of the slip in the United 


Kingdom next after the making of this 
regulation. 

(3) The Postmaster-General shall, 
as and when wireless telegraph apparatus 
and the service of operators becomes 
available for the purpose, cause licenses 
to be issued in respect of such ship as in 
the opinion of the Admiralty should in 
the national interests be fitted with such 
apparatus, and the licenses shall specify 
the date as from which the carrying of 
such apparatus under this regulation is 
to be compulsory, the character of the 
apparatus and the qualifications of the 
operator. 

“(4) The Postmaster-General may 

“(A) Extend the time mentioned in 
the license as the time within which any 
apparatus is to be provided ; and 

“(B) Exempt any ship from the obli- 
gations imposed by this regulation. 

“(5) If the provisions of this regula- 
tion or the terms of any license granted 
thereunder are not complied with in the 
case of any ship, the master or owner 
of the ship shall be guilty of a summary 
offence against these regulations, and if 
any master or owner fails to make an 
application in accordance with this regu- 
lation he shall be guilty of a summary 
offence against these regulations, and in 
either case if the ship is at any time sub- 
sequently found at a port of or within 
the territorial waters adjoining the 
United Kingdom the ship may be seized 
and detained. 

“(6) In this regulation expressions 
have the same meaning as in the Mer- 
chant Shippiny Acts, 1894 to 1914.” 
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The Operator and the Tramp 
The Viewpoint of a Wireless Man Assigned to a Tramp Steamer 
—Facts About the Rolling Stone Which Acquires None of the 
Moss That Gathers on Ruins But Gains Brightness by Con- 
tact With Diversified Interests—A Journey That Afforded 
a Chance to Rub Elbows With Incas from the Tropic 
Mountains, Zulus from the Veldt, Enigmatic Japanese 
and Stalwart Siberians 
By J. Edward Jones 


Marconi Operator on the San Francisco 


-C:-F Us s 

yourself strol- 
ing about t he 
plazas of tropical 
cities to the accom- 
paniment of tune- 
ful music with the 
southern cross 
bright and clear 
overhead, and 
soft-eyed, dusky- 
skinned _ senoritas 
moving here and 
there with languor- 
ous grace; imag- 


ine seeing the Inca 
in the fastness oi 
his mountain home, 


Zulus fresh from 
the broad _ veldt, 
high-browed Cey- 
lonese on their 
own picturesque 


Operator Jones and his vessel, the San Fran- 
cisco, on which he made the interesting 
voyage described 


island, enigmatical Japan, the frozen 
wastes of dread Siberia and Egypt, with 
its pyramids and mighty river, its veiled 
maidens and perplexing atmosphere of 
mystery. 

Sounds fascinating, doesn’t it? Well, 
the reality is even more delightful than 
the description. Moreover, the oppor- 
tunity to experience the thrills and tin- 
gles born of actually journeying to the 
interesting places referred to, to visit on 
an average a different country each 
month, is open to him who sits in the 
wireless cabin of a freight steamship. 

In a previous issue of THE WIRELESS 
AGE was published an article entitled “Is 
the Game Worth While?” which caused 
considerable comment. However, it did 
not mention the wireless operator on the 
tramp and the ambition to tell the story 
of the radio man from the former’s view- 
point was one of the reasons that 
prompted me to write this article. This 
[ feel measureably qualified to do since 1 
myself am a freight operator. 

I have heard operators express much 
gratification upon learning that they had 
been assigned to passenger steamships, 
their satisfaction doubtless being due to 
visions of scenes of gayety and anima- 
tion. These men could not grasp the 
advantages of being a freight operator. 
From my viewpoint the most desir- 
able feature of a post on a passen- 
ger liner is the opportunity to handle a 
larger amount of traffic than falls to the 
lot of the man in the freighter’s wireless 
cabin. 

But the recital of my experiences 
rather than any argument I could pre- 
sent will, it seems to me, better impress 
the reader with the advantages which we 
of the tramps enjoy. Therefore I will 
hurry on with my story. 
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I was assigned in the latter part of 
August, 1915, to the San Francisco of 
the Isthmian Line, bound on a voyage 
to the River Plate. There were days and 
days of gliding over the waters, then a 
short stay in Montevideo and Buenos 
Aires and a delightful trip up the Rio 
Parana to Rosario. The latter has many 
attractions and I remember it chiefly be- 
cause of the fact that we enjoyed some 
excellent duck shooting while the San 
Francisco was docked there. We 


Crus Grande is 
typical of _ the 
smaller ports 
along the Chilean 
coast, on the final 
leg of the return 
voyage 


steamed for New York with several 
thousand tons of linseed and the voyage 
proceeded without incident until we were 
four days out. Then fire was discovered 
on the ship and all hands were called 
upon to fight it. We succeeded in keep- 
ing the flames under control and ran into 
the harbor of Rio Janeiro, where it was 
extinguished. Eight days later the San 
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Francisco resumed her voyage north- 
ward, stepping at Barbados for coal. 
When the vessel arrived in New York 
we were informed that she had been char- 
tered to go to Siberia with rolling stock 
for the Trans-Siberian Railway. The 


Panama Canal was closed, so we were 
compelled to steam towards the rising 
sun, instead of taking the shorter route 
to the west. 

We cleared from New York early in 
December, and twelve days later San An- 


Two days’ journey 
from the Panama 
Canal is Buena- 
ventura, Colombia, 
of which this is 
the main street 


tao, the most northwesterly island of the 
Cape Verde group, loomed up ahead. 
Soon other rocky headlands came in 
sight, and shortly afterwards we round- 
ed Bird Rock and dropped anchor in St. 
Vincent Bay. 

Upon leaving Durban we steamed 
through the Mozambique Channel, be- 
tween Madagascar and Portuguese East 
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Africa. We obtained a splendid view 
of the beautiful, fertile Comoro Isles 
and I ‘communicated with the French 
wireless station at Dzaondzi, on Mayot- 
ta Island. Then followed two weeks of 
steady steaming, almost on and parallel 
with the equator, but we encountered 
fair weather and near the end of Janu- 
ary the ship tied up in Sabang harbor. 
Sabang is situated on Pulo Weh, to 
the extreme north of Sumatra, the island 
being tmountainous, and covered with 
luxuriant vegetation. ~ There are nu- 
merous pepper and cocoa-nut planta- 
tions, the scenery is gorgeous, and the 
customs of the people very odd. Sabang 
has about 600 inhabitants, most of whom 





A corner of the wireless room on the 


are coolies employed by the coal com- 
pany. The bay is very picturesque, be- 
ing surrounded by high hills covered by 
a dense tropical growth. The water is 
clear, and hundreds of fishes can be seen 
plainly. 

Leaving Sabang, we headed down the 
Malacca Strait, passing among the 
Malacca Islands, once the center of great 
piratical activities, and thus into the 
China Sea. Here the gorgeous sunsets 
and the large amounts of phosphorous 
in the water are worthy of note. 

We sighted the rugged, mountainous 
coast of Japan, on February 14th, and 
through blinding snow-storms entered 
the Inland Sea and came to anchor be- 
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tween Moji and Shimonoseki. In spite 
of the weather, we had hardly anchored 
when a larger number of vendors came 
on board and set up their shops on the 
hatches, giving the ship the appearance 
of a bazaar. Both men and women coaled 
the ship, and it was difficult to distin- 
guish one from the other, although most 
of the latter had children strapped to 
their backs. In the towns most of the 
buildings are low, have the same color, 
and are constructed on architectural 
lines peculiar to the country. The cus- 
toms of the people are deeply interesting, 
mystery and strangeness pervading them. 
The belles, with their swaddling clothes 
and stilt-like sandals, seemed very odd to 





San Francisco 


us of the Western world. Most engag- 
ing were the manners of the Japanese 
whom we met and my visit to their 
country was given added interest by the 
knowledge that in it was one of the links 
of the Marconi world-girdling wireless 
chain. 

After leaving Japan we put in close to 
the coast of Chosen, and two days later 
were pushing our way through ice fields, 
until, preceded by a couple of ice-break- 
ers, we entered Vladivostok harbor. 

Vladivostok is built around the inner 
harbor, with high hills rising at the back. 
Some straggling streets run almost to 
the summits of these hills. It is of 
marked importance as the eastern ter- 
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minus of the Trans-Siberian Railway, 
and as an open port during the entire 
year. During most of our spare time 
we were skating, skeeing, or sleighing, 
and we attended many masquerade balls, 
most of which were given for charity. 
Swetlanskaia Ulica (Light Street), was 
the favorite promenade in the evenings 
and on Sundays, but when inclement 
weather prevailed, Kokkana’s cafe was 
a popular gathering place. In the 


ea we 


Chinese and na- 
tives inhabit these 
houses on stilts 
above the water 
and appear to be 
happy in the Phil- 
ippines 


midst of this pleasure-seeking throng it 
was difficult to realize that the dread 
mines of Kara were but a comparatively 
short distance to the west and to the 
north were those of Ust Yansk and oth- 
ers of even more terrible repute. 

Thus passed four days in Vladivostok 
and when on March 15th we steamed 
slowly out of the harbor we left behind 
scenes that were associated with many 
pleasant memories. After coaling at 
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Moji again we departed for Ilo Ilo, the 
second largest port in the Philippine 
Islands. The town itself is rather small 
and the streets are narrow. Most of the 
stores are conducted by Chinese, and 
many articles typical of their country 
can be purchased remarkably cheap. 
While the town is fast becoming Amer- 
icanized there still remain many of the 
customs established by the old Spanish 
influence, and a considerable number of 


Manila, 


which 


arouses the ex- 


pectations of sight- 
seers, proved to 
be not very dif- 
ferent from other 





tropical cities 





the natives speak neither Spanish nor 
English. Their habits proved an inter- 
esting study, for in some ways they go 
back to the days of slavery. The Chinese 
villages, along the shores of the streams 
which we explored by motor-boat, were 
very odd indeed, being built upon piles 


driven down into the water. No doubt 
this. form of habitation has its advantages 
in a country swarming with snakes and 
lizards. 








From Ilo Ilo to Manila the course of 
the stream runs in and out among nu- 
merous islands. Wireless traffic is han- 
dled easily, for stations on several of 
the islands maintain a good service. 

It was with anticipations of an inter- 
esting sight-seeing tour that I went 
ashore at Manila. However, I found it 
not greatly different from the average 
Latin-American city. An automobile trip 
up into the hills provided a welcome 
diversion, for the country is attractive, 
being dotted here and there with villages 
that are extremely primitive. 

At Singapore, our next port of call, I 
found a city with a population of 193, 
000, which, because of its geographical 
position, on a small island at the extreme 
southern end of the Malay peninsula, 
possesses a trade and importance out of 
all proportion to its size. About the out- 
skirts of the place wild animals prowl. 
Their number includes tigers, elephants, 
panthers, tapirs, wild hogs and deer, the 
first-named species frequently finding 
their way into the city. Singapore has a 
Coney Island, it should be chronicled, 
but it differs in every way from New 
York’s famous resort. 

Easter Sunday found the San Fran- 
cisco churning her way into Colombo 
Harbor where two hospital ships and 
two transports filled with Australian 
troops reminded us of the great Euro- 
pean war. Just outside the city are the 
extensive tea plantations of Sir Thomas 
Lipton, a visit to them providing one of 
the most attractive features of our stay. 

An adventure with sharks in the Indian 
Ocean marked the next chapter of our 
voyage. When we were midway be- 
tween Colombo and the island of Soco- 
tra, the ship sprung a leak and it was 
necessary to lower the carpenter over 
the side to make repairs. He accom- 
plished his task successfully, but at some 
risk for the waters about the vessel 
swarmed with man-eaters and in order 
to protect the carpenter from attack the 
officers of the San Francisco directed a 
continuous rifle fire upon them. 

Steaming close to Aden, reputed as 
the place in which prevail the warmest 
weather conditions in the world, we ran 
past Perim late in the evening of the 
same day into the Red Sea. On the 
morning of May 7th we sighted the peak 
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of Mount Sinai, where those ten very 
brittle commandments were made. Then 
came our trip through the Suez Canal, 
on the banks of which were encamped 
Australian troops, and at length we ar- 
rived at Port Said. 

After steaming the length of the Med 
iterranean we stopped at Oran, the sec- 
ond largest city in Algeria. It is divided 
into two parts, the old and the new, 
which are separated by a ravine and a 
rivulet, and joined near the beach by 
a tunnel. The modern part is growing 
rapidly, and already contains some fine 
buildings. Oran originally belonged to 
the Spaniards, but was abandoned by 
them after a severe earthquake, and was 
afterwards occupied by the French. 
There are some celebrated thermal baths 
near the place. 














The ten kilowatt wireless station on top of 
Mount San Cristobal, a lofty eminence 
overlooking Lima, at the foot of the 
Andes 
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We arrived at Liverpool without mis- 
hap on May 22nd. Some of our cargo 
was discharged there and then we pro- 
ceeded to Greenock with the remainder. 


The San Francisco sailed for the west 
coast of South America on July 2gth, 
passing through the Panama Canal ex- 
actly three months after we made the 
passage of the Suez. Two days later 
we entered the Buenaventura River and 
anchored off the town bearing that name. 

Callao, our next stop, is important as 
the seaport of Lima, the capital of Peru. 
Lima is about eight miles inland from 
Callao,. an electric train service being 
maintained between the two places. Lima 
is built on a level tract of country at the 
foot of the Andes. The old Cathedral, 
built in 1625, contains great wealth; 
there are pillars and other decorations 
of pure gold and-silver. I also saw in 
the Cathedral the bones of General Don 
Francisco Pizarro, who founded Lima. 


Pizarro, it should be stated for the 
benefit of those who are not familiar 
with Lima’s history, was that ruthless 
Spanish adventurer who was sent to 
conquer Peru, his countrymen having 
heard of its great wealth. By treachery 
he captured Atahualpa, the Inca, who of- 
fered as his ransom to fill the room in 
which he was confined, as high as he 
could reach with vessels of gold. Pizar- 
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ro accepted the offer, the value of which 
is estimated at $15,000,000 in gold, but 
as soon as the treasure was in his pos- 
session he put the Inca to death. The 
powerful dynasty passed away with the 
death of Atahualpa, but many of the 
latter’s descendants still live in the moun- 
tains of Peru, 

During my stay in Lima I climbed 
Mount San Cristobal and visited the 
Lima 10 k. w. wireless station on top 
of the lofty eminence. From the station 
I obtained an excellent panoramic view 
of the city. 

Arica, Caleta Junin, Iquique Anto- 
fogasta, Taltal, Cruz Grande and Val- 
paraiso on the Chilean coast were among 
other places the San Francisco touched 
at before starting on the final leg of the 
voyage to New York. The latter port 
we reached without mishap and there 
my story ends. 

The readers of this article will notice 
that my recital embraces visits to many 
countries, showing that the freight op- 
erator’s assignments may take him to 
points in every part of the world. And 
while the old saying about the rolling 
stone and its failure to gather moss may 
be recalled, it should also be borne in 
mind that moss is often found on ruins 
and the rolling stone becomes bright 
from contact with various kinds of sub- 
stances. 











Lima, the capital of Peru, as seen from the wireless station atop Mount San Cristobal. 
The city is eight miles inland from Callao and was the scene of Pizarro’s treachery 
to the Inca chief, Atahualpa 





Radio Telephony 
ALFRED N. GOLDSMITH, PH.D. 


Director of the Radio Telegraphic and Telephonic Laboratory of 
the College of the City of New York. 


ARTICLE 1. 
(Copyright, 1916, by Wireless Press, Inc.) 


WORLD ASPECTS. Before presenting to our readers something of the 
technical details of radio telephony, we may be pardoned for a digression 
based on the broader viewpoint of world growth. 

Most difficult it is for a citizen of a modern state, beside whose break- 
fast table lies the printed sheet bearing the most recent news of widely 
distant happenings, to realize the elaborate and delicately adjusted mech- 
anism which makes the entire earth his mental neighborhood. The labor 
of gathering accurate news, the transfer of these to the telegraph or tele- 
phone lines, the transmission of these across ocean or continent by the highly 
evolved radio telegraph or cable, and the huge task of editing, printing, and 
distributing them: all this shows but dimly in the final result. And yet, 
possibly the most fundamental difference between savagery and civilization 
and the most potent source of the latter is communication. The isolation 
of any modern state, the ‘communication lines of which were irretrievably 
broken, would be truly tragic. The ties that would be broken would be 
not merely financial but in every field of human endeavor. Imagine a state 
which heard nothing of the politics, art, science, and literature of all the 
others. Picture the provincialism, the backward and undeveloped craving 
for the beautiful in art, the lack of co-ordinated scientific research and indus- 
trial development dependent thereon, and the childish literature which would 
result. A second “Dark Ages” of the mind and spirit would follow; and 
the citizens of the segregated state would be willing to pay almost any price 
for the restoration of communication. The evil effects of lack of communica- 
tion on commerce need not be dwelt on; their magnitude and inevitability 
partake of the obvious. It is exceptional that money in the form of the 
actual gold or silver is physically transferred from one country to another to 
settle debts. Payment is made by the transfer of credits between the coun- 
tries or their merchants, and this transfer requires nothing more than the 
use of the radio or cable station for a few minutes. Only the small outstand- 
ing monthly or annual balance in favor of one or the other is physically 
conveyed between the merchants, and even this but rarely. 

2. PERSONAL ASPECTS. Aside from these larger aspects of com- 
munication, there are other advantages of communication which are price- 
less to the individual. The most obvious of these is the call for help in time 
of peril. We cannot gauge the value of a radio station on ship-board to 
the passenger or crew after collision or the breaking out of fire. The strin- 
gent laws of all nations relative to ship sets speak clearly for the opinion of 
the world. And marine law (and even naval law) have been altered by 
requiring the captain of the ship to remain directly and immediately respon- 
sible to his superiors on shore. 

Modern business would, of course, be helpless except for the telegraph 
and telephone. Imagine our great companies in a world where all com- 
munication was by word of mouth, or by letter! The wheels of industry 
would turn but slowly when weighted down and clogged by slow and unre- 
liable communication. 
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In the more personal matters of life, the literal extension of the per- 
sonality by the telephone constitutes an inestimable privilege. The more 
pleasant social amenities become possible to all. And the wish of the poet, 
to “Annihilate but time and space, and make two lovers happy,” is no longer 
a dream. Communication has indeed conquered tardy time and weary space. 

To summarize: in its larger aspects, COMMUNICATION IS THE LIFE-BLOOD OF 
CIVILIZATION, OF INTERNATIONAL GOOD WILL, AND OF PROGRESS. 

To the individual, Ir Is AT ONCE THE CLIMAX OF CONVENIENCE AND THE 
ULTIMATE EXTENSION OF PERSONALITY IN TIME AND SPACE. 

3. USES OF RADIO TELEPHONY. (a) The most natural use of 
radio telephony is from ship to ship and from ship to shore. Since it 1s the 
only means of telephonic communi- F 
cation possible under the circum- 
stances, it would not need to com- 
pete against wire telephones or 
cables. By the use of amplifying re- 
lays at the receiving end (on shore), 
it will be possible to enable any per- 
son on the ship to communicate di- 
rectly with persons on land, in part 
over the regular wire lines and in 
part by radio. The details of such 
communication will be explained in 
a subsequent article of this series. 
The great advantage of radio tele- 
phony over radio telegraphy on 
board ships is the direct personal 
contact between the persons cor- 
responding and the resulting possi- 
bility of speedily settling the mat- — DISTANCE OF TRANSMISSION — 
ters at issue, and (e.g., on freighters Figure 1 
or tramp steamers) the freedom from 
the necessity of understanding the code. Of course, this last advantage 
is bound up with the simplification of ship radio telephone sets to the point 
where a skilled operator becomes unnecessary, the manipulation being sim- 
ple and certain. 

(b) A second important field for radio telephony is in trans-oceanic 
and trans-continental work. In the first of these, radio telephony is unique 
in meeting the requirements and is free from competition with submarine tele- 
phone cables. In the latter case, it would have to meet the competition of the 
long distance telephone _ lines. In each case, communciation . between 
Subscriber A and Subscriber B would be through their wire lines to the 
nearest radio telephone high power station and thence automatically re- 
transmitted through an amplifying relay. This will be further explained 
in a later paper of this series. 

(c) There are certain types of regions where radio communication is the 
only one possible of maintenance, e.g., in the arctic regions (because of snow 
and ice interference with wire lines), in densely wooded tropical regions 
(because of the enormous difficulty of maintaining a clear right of way 
through rapidly growing and luxuriant vegetation), in regions or across re- 
gions occupied in part by hostile savage tribes (who are addicted to the 
use of copper telegraph wire for ornament), and between islands and the 
mainland (where precipitous rocky coasts or swift currents injure or sweep 
away cables). In all of these cases, radio telephony offers its usual advan- 
tages and will no doubt come into increasing use. ° 


— COST PER MESSAGE —~ 
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Figure 2 


(d) Between two moving trains or between moving trains and fixed land 
stations. Here, too, we are practically restricted to radio communication. 
The obvious advantages of such installations in times of storm, when wire 
lines are almost always incapacitated, has been shown by the experiences 
of the officials of the Delaware, Lackawanna & Western Railroad in times 
of blizzards. They have kept in touch with their otherwise marooned trams, 
and have greatly simplified the problem of resuming normal traffic schedules. 
And even in fair weather, the advantage of keeping all trains in touch with 
each other and the control of train dispatching is obvious. Occasional fail- 
ures of the block system become far less dangerous, because it is possible 
to warn a train regardless of its position relative to the signals. In foggy 
weather, this accurate moment-to-moment information as to train posi- 
tions is far from being a drawback to the normally anxious passenger on 
certain railroads. 


(e) There are a number of special applications of radio telephony which 
have not as yet been developed to the point at which it is possible to make 
any very definite statement as to their ultimate value. Among these are 
telephonic communication between various levels of a mine and the surface 
(which communication would greatly increase the chance of an early rescue 
in cases of cave-in, where wire lines are almost always broken), communica- 
tion between government foresters, communication between aeroplanes or 
dirigibles and the ground, and communication between submarines and ship 
or shore. 

4. RADIO VERSUS WIRE TELEPHONY. It is very difficult, if not 
impossible, to institute a fair comparison between these fields at the present 
time. Radio telephony is so far from having reached an-advanced stage of 
development, and is so seriously threatened on the research side by govern- 
ment control and naval or postal administration, that our conclusions a.'e 
little better than guesses. However, certain broad considerations are fairly 
obvious and probable. 


Let us consider Figure 1. Horizontally we have laid off on an arbitrary 
scale the distance over which telephone transmission is being carried on. 
the extreme distance covered by the chart being probably of the order of 
magnitude of 2,000 miles. Vertically, the cost for a three-minute toll mes- 
sage has been laid off, the extreme cost indicated being of the rough order 
of magnitude of $15 for three minutes. It is understood that these values 
may easily be as much as fifty per cent. or more in error. 

(a) Land Telephony. For short distances, there seems to be no ques- 
tion as to the superiority of wire transmission, The difficulty of preventing 
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interference between a multiplicity of radio telephone stations, the first cost 
of even a low power radiophone station, the first cost of the transmitting 
and receiving antennas and ground, and the occasional skilled attendance 
required, at least, by present-day radiophones render the idea of replacing 
the complex network of a city’s wire telephone system by radiophones highly 
improbable, This feature is clearly shown by the lower portions of the fine 
line curves of Figure 1, wherein the influence of first cost on transmission 
over wire telephones and radiophones is qualitatively shown. There may 
be occasional exceptions to the curves shown, for example, in the case of 
very special types of service. Thus, it might be desirable for a military or 
police force to maintain radiophonic rather than wire line communication, 
for obvious reasons. But except when such special circumstances render 
radio communication imperative, the radiophone would seem to be at a dis- 
advantage for short-range communication. As we gradually increase the 





Figure 3—Typical wave-form 


range of communication, the circumstances may, however, alter. The vast 
expense of maintaining a two or three thousand mile long wire line, against 
sleet and snow, high wind, defective insulation, casual depradation, (and 
sometimes over-luxuriant vegetation) then come into consideration, If the 
wire line crosses one or more mountain chains, there are bound to be trouble- 
some and weak points. Underground eables for wire telephony, except in 
the case of very high-grade and comparatively short-distance traffic, have 
not come into use because Of their great cost. In addition, long telephone 
lines must be “loaded” electrically to prevent excessive speech distortion, 
and require the use of fairly elaborate two-way amplifiers at a number of 
points along the line. When it is considered that the cost of the line alone 
in the New York-San Francisco wire telephone transmission is in the neigh- 
borhood of two million dollars, and that this line must be constantly patrolled 
by hundreds of men, it will be seen that radio telephony may well come into 
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Figure 4.—Basis of radio telephony by audio frequency modulation of radio frequency energy 


consideration. That is to say, at some point (e.g., X in Figure 1), the radio- 
phone may become more desirable than the wire telephone. There is no 
question that the distance of transmission corresponding to this point X 


depends directly on the extent to which strays can be eliminated in recep- 
tion. It can safely be said that so long as radio telephony over long distances 
is dependent on absence of serious atmospheric disturbances, it will be handi- 
capped thereby. With the advent of apparatus which markedly reduces 
stray intensity, wire line telephony over very considerable distances will 
be at a marked disadvantage. This will result in shifting the point X far 
to the left of the position indicated in Figure 1. 

(b) Oversea Telephony. As soon as we consider telephony over water, 
we find a different state of affairs existing. It is questionable whether radio 
is not always less expensive than cable telephony in this case. Certain it is 
that over great stretches of water radio telephony is at an enormous advan- 
tage because of the great cost of laying and maintaining the type of cable 
required for submarine telephony and also because radio communication 
over water is always accomplished with less power than for the equal dis- 
tance over land. Consequently, we have tentatively indicated in Figure 1 
the sea radio telephony curve as lying below the sea cable telephony curve 
throughout the length of each, and with the advantage of the former be- 
coming specially marked for great distances. Of course, so far as long 
range overseas communication with ships is concerned, the radiophone has 
no rival. 

Passing now to the technical aspects of radio telephony, we desire to 
make clear the scope of these papers. They are not in the least intended to 
give every practical detail of construction of a “so mile radiophone set,” or 
indeed to go into many practical details of construction at all. The reason 
for this is two-fold. First of all, the limitations of space would prevent 
adequately treating all existing methods of radio telephony. even were all 
data available, and secondly, the cost to-day of building a reliably operative 
radiophone over any considerable distance is beyond the reach of most ex- 
perimenters. In other words, the average amateur might just as well not 
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attempt to construct such sets in the present state of the art. Furthermore, 
it is not possible for us here to give due credit to all those responsible for 
the historical development of each device described; nor to assign with any 
certainty patent rights in the apparatus mentioned. Present-day litigation 
and confusion as to patent rights would render such a course inappropriate 
on our part. We cannot even cover the entire field of radio telephony ex- 
haustively. At best, we can only describe certain interesting and operative 
methods of radio telephony, assigning them to the manufacturer or design- 
ing engineer at present concerned with them, and giving proposed changes 
or improvements. 

5. BROAD PROBLEMS INVOLVED IN RADIO TELEPHONY. 
These problems are the following: (a) that of radiating energy at all for this 
purpose; (b) distortion of speech due to several causes; (c) the allied prob- 
lem of amplification of speech at transmitter and receiver without distortion; 
(d) the obtaining of secrecy, and (e) the reduction of stray disturbances. 

(a) Radiation of Modulated Energy. It first becomes incumbent on 
us to consider the nature of speech. In the back of the throat of the speaker, 
a sort of membrane known as the “vocal cords” is set into more or less 
continuous vibration by the breath. The quality of the resulting sound is 
modified in at least two ways: by altering the shape of the mouth with the 
tongue or otherwise and thus causing a degree of selective resonance, and 
by actually starting or stopping the stream of sound as is done with the 
harsher consonants, e.g., the letter “d.” The extreme complexity of the 
resultant sound vibration of the air is illustrated in the oscillogram of Figure 
2.* This is a record of the current in a telephone line (and therefore approxi- 
mately of the sound in the receiver) corresponding to the sustained vowel 
sound “ah” (as in “bah,” a clear-speaking man’s voice being used for the 
test. The total time of the record is slightly over one-twentieth of a second. 
The basic vibration was of approximate frequency 800 cycles per second and 
the chief modification thereof occurs with a frequency of 120 cycles per 
second. The great complexity of speech, even for the comparatively regular 
vowel sounds, is well illustrated. When the comparative crudity of radio 
telegraphy is considered, the difficulty of radio telephony becomes obvious. 
On the one hand, in telegraphy as nearly as possible complete and abrupt 
starting and stopping of the energy flow is required and this at no very 
rapid rate. In radio telephony, on the other hand, the outgoing flow of 
energy must be moulded and modulated with close approximation to the 
excessively complicated wave form of the speech vibrations. The difference 
in degree is not far from that between ruling a dot-and-dash line and making 
a dry-point etching of an autumn landscape. 

Given, then, the complex vibrations which constitute speech, the problem 
of radiating the moulded energy arises. Of course, on a small and feeble 
scale the problem is solved in every-day conversation between two persons. 
This may be termed a species of “audio telephony,” the frequency of the 
radiated air waves being those of the speech itself, i. e., of the order of 2,000 
cycles per second. The same sort of solution might be attempted, using the 
electromagnetic “ether” waves of audio i. ¢., audible), frequency to carry the 
telephone message. This solution is entirely unsatisfactory for a number 
of reasons. Firstly, the frequencies in spéech vary considerably, and the 
radiating system (antenna) could not remain resonant to all these frequencies 
and their corresponding electromagnetic wave lengths. Secondly, the wave 
length would be excessively long, being 150,000 meters, or 90 miles, for 
the frequency of 2,000 cycles per second. This would require, for fairly 
effective radiation, an antenna of the length of say 10 or 20 miles, which is 
beyond the dreams of even the designers of the highest powered stations, 
~~ *"Fhis unusually clear record the author owes to the kindness of Mr. John B. Taylor. 
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Were an ordinary antenna about 300 feet (100 meters) high to be used, its 
radiation resistance at 2,000 cycles would be 0.0007 ohm, necessitating an 
antenna current of no less than 12,000 amperes to radiate even 1 kilowatt 
effectively. It is unpleasant to imagine the voltage at the antenna top under 
these conditions; its value being not far from a million and a half volts. 
Obviously, as a practical consideration, radio telephony by means of electro- 
magnetic waves of the same frequency as that of speech vibrations is out 
of the question. 

At this point, the problem of radio telephony looks sufficiently hopeless ; 
but fortunately an ingenious alternative (and a successful one) is available. 
Let the rippling curve of Figure 3 represent the sound vibrations correspond- 
ing to some spoken word. If this word was recorded on a vertical-cut phono- 
graph record, a cross section of the groove of the record would show this 
curve as indicated. If a needle, indicated in the figure, were to move from left 
to right along the groove, and were pressed against the record it would also move 
up and down. If a diaphragm were fastened to the upper end of the needle, 
this diaphragm would set into motion the air near it, and the resulting sound 
vibrations would be an accurate reproduction of the original speech used in 
making the record. So far, we are on familiar enough ground. 

But suppose that we were suddenly to encounter a difficulty of the fol- 
lowing kind. Imagine that it were not feasible to secure a large enough dia- 
phragm at the top of the needle to set much air into motion. We might choose 
to use a small diaphragm vibrating very rapidly instead. In fact, we might 
arrange that this diaphragm vilrated so rapidly that its vibrations could not 
be heard at all, but only the variation in their amplitude or width of swing. 
Our phonograph record would now have to assume the curious appearance of 
the thin-line to-and-fro curve of Figure 4. This curve has been appropriately 
marked “radio frequency” in the figure, as distinguished from the heavy 
or envelope curve marked “audio frequency.” The audio frequency curve is 
exactly the same as before, but it is replaced for radiating purposes by the 
moulded or modulated radio frequency curve. The radio frequency curve 
should strictly not have sharp peaks at the extreme of each alternations but 
should be a rounded “sine” curve. For clearness in the figure, it has been 
indicated as sharply peaked. Its frequency must be over 10,000 cycles per 
second, corresponding to inaudible “sound.” 

It may seem peculiar to speak of “hearing the variations in amplitude of 
a super-audible vibration,” yet this is entirely possible. All we should need 
under the simplest conditions would be a “sound rectifier”; 7. e., a device which 
only permitted one-half of the radio frequency sound to reach the ear. This 
wuld correspond, in Figure 4, to admitting to the ear only those portions of 
the radio frequency vibration which lie above the middle line. Although the 
ear could not follow each of the myriad radio frequency impulses which it 
would thus receive, nevertheless the ear drum would receive inward pushes 
of an amplitude variation corresponding to the heavy line audio frequency 
curve. Consequently the variations in the super-audible vibration would cer- 
tainly be heard. The necessity for the “sound rectifier” is clear enough when 
we consider that without it extremely rapid impulses on the ear drum in 
opposite directions (corresponding to the entire radio frequency curve) would 
merely neutralise each other, causing no actual motion of the heavy ear drum. 
It is assumed that, though the ear drum can follow readily enough audio fre- 
quency vibrations, its inertia is so great that it could not follow the radio 
frequency vibrations to any appreciable extent. Hence thé necessity for the 
“sound rectifier” producing mono-directional impulses of varying amplitude 
instead of bi-directional mutually neutralising pushes-and-pulls of variable 


amplitude. 
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If we substitute for the explanation in the above imaginary acoustic case. 
the corresponding electrical case, we find that the explanation given holds 
equally, Since our antennas are too small electrically to radiate effectively 
audio frequency electromagnetic waves (as shown in an earlier paragraph), 
we are compelled to telephone by means of the variation of super-audible 
(that is, radio frequency) electromagnetic waves. In other words, the energy 
actually radiated from the station must resemble the “radio frequency” curve 
of Figure 4, and follow in its envelope curve (the audio frequency curve) of 
the original sound vibrations. 

The necessity for the crystal or valve rectifier (corresponding to the imagi- 
aary “sound rectifier” mentioned) is also evident if we substitute in the 
analogy already given the combination of telephone diaphragm and ear drum 
for the ear drum itself. Its function will be seen to be the furnishing of 
mono-directional mutually assisting electrical impulses which can push aside 
a heavy telephone diaphragm, which same diaphragm would hardly respond 
at all to the bi-directional mutually neutralising unrectified impulses. 

From the foregoing, we can draw one very important conclusion. The 
radio frequency used in radio telephony must be quite inaudible and com- 
pletely steady, and many times higher than the audio frequency voice vibra- 
tions. Otherwise we should hear in the receivers a continuous, high, and 
piercing tone corresponding to the ever-present radio frequency, which shrill 
tone would naturally be an objectionable interference with the conversation. 
Furthermore, the accurate reproduction of the delicate overtones in the voice, 
which are of fairly high frequency themselves, is dependent on having many 
radio frequency cycles available for the moulding process, so that the envelope 
curve will be very faithfully followed. 

It is to be noted that a second method of radio telephony exists, which might 
be termed “modulation by change of frequency (or wave length).” Instead 
of altering the amplitude of the radiated waves in accordance with the en- 
velope speech curve, we might systematically increase and diminish the radi- 
ated frequency in proportion to the envelope curve. For example, while nor- 
mally radiating at 50,000 cycles per second (6,000 meters wave length), we 
might alter the frequency to say 48,000 cycles at points corresponding to the 
peaks in the audio frequency curve, to 49,000 meters for points corresponding 
to half-way between peak and zero in the audio frequency curve, and so on. 
At the receiving station, the response in the detector circuit would then be 
proportional (or nearly so) to the speech curve in view of the tuning and 
detuning effects which would occur in the receiver as the rapidly varying fre- 
quency was received. This method permits keeping appreciably full load on 
the radio frequency generator at all times. 

It is the view of the writer that any such method is objectionable in that 
it distributes the radiated energy over a considerable range of wave lengths, 
thereby increasing the liability to interfence with other stations. Further- 
more, stray reduction will probably require the reception of a single sharply 
defined frequency. 

A third alternative method exists for radio telephony, this being a combina- 
tion of the first two. That is, both the amplitude and the frequency of the 
radiated waves are varied in accordance with the audio frequency curve. This 
method, rather than the second, has been occasionally used ; but it suffers from 
the same defects as the second method and has no great advantages over the 
first. 

This is the first of a series of twelve articles on “Radio Telephony” by Dr. Goldsmith, 
an eminent authority on the subject. Causes of speech distortion, secrecy of communi- 
cation and the elimination of strays are subjects which will be discussed in the secona 
article, to appear in the February issue. 









A view of the Koko Head, Hawaii, 
the Japanese mast. 


EHIND the announcement that the 
wireless service established be- 
tween the United States and Japan by 
the Marconi Wireless Telegraph Com- 
pany of America was inaugurated on 
November 15 lies a story of overcom- 
ing seemingly insurmountable difficul- 
ties; of the accomplishment of engineer- 
ing feats that apparently defied the most 
skilled efforts; of the battling with na- 
ture in remote climes and finally the re- 
sultant triumph—the forging of another 
link in the world-wide radio chain and 
the unlocking of other gates to the com- 
mercial world of the Orient. 

The history of the United States- 
Japan service began about four years 
ago, when the idea of encircling the 
world with radio stations was evolved. 
Not even a rumble of the great Euro- 
pean war was being heard at that time, 
but the advantages of a wireless chain 
in time of war were pointed out, atten- 
tion being called to the value of the sys- 
tem in the event of the severing of the 
cables. Followed an exhaustive investi- 
gation by the English Post Office au- 
thorities who at length reported that the 
Marconi system was the one to utilize in 
the project. The reason for this choice, 
it was explained, was that this system 
alone could provide the required service 
with proven reliability of operation. 
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The execution of the plan having been I 
decided upon, the far-reaching machin- C 
ery of the Marconi system was imme- t 
diately set into motion. The American a 
Marconi Company was called upon to te 
build the following units: Trans-Atlan- fi 
tic stations at New Brunswick and Bel- b 
mar on the New Jersey coast to send and ; 
receive messages to and from corre- in 
sponding stations in Great Britain; send- at 
ing and receiving stations respectively at se 
Bolinas and Marshall, California, link- of 
ing the Pacific coast with the Hawaiian tr 
stations, Kahuku and Koko Head, two Ei 
similar stations in Manila, the Philippine ha 
Islands, and receiving and transmitting di 
stations at Marion and Chatham, Massa- po 
chusetts, to connect in Norway with Sta- th 
vanger and Naerbo. de 

Extensive industrial activity marked Wa 
this herculean task. From the Atlantic ma 
to the Pacific, from the Golden Gate to a 
Hawaii, it reached. Station buildings, his 
homes for engineers, operators, tower- dif 
ing masts, intricate apparatus—these acc 
were built and transported until the cou 
dream of a globe-girdling wireless sys- rou 
tem began to assume tangible form. to | 

One of the first difficulties that came hav 
up in connection with the construction stez 
of the stations was that of transporta- til 
tion of materials. Practically all of the “d s 
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336 








the center. At the left of the hotel can be seen the San Francisco mast and at the right 
an anchorage of the aerial wires is sunk fer down in the center. 
Hawaii and will be used as the demands of the service require it 


Kahuku and Koko Head stations was 
conveyed by steamship from New York 
to the Port of Mexico, across the Isth- 
mus of Tehuantepec, and thence by boat 


to Honolulu, the trip occupying about 
five or six weeks. The cement and lum- 
ber were shipped from California. 

Koko Head, which was planned orig- 
inally as the receiving station in Hawaii, 
and will be used as the demands of the 
service require it, is about ten miles east 
of Honolulu. There were two ways to 
transport the material to this point: 
Either by carting it by road, a plan which 
had many drawbacks because of the con- 
dition of the thoroughfare, or by trans- 
porting it by boat and unloading it on 
the beach. A trial of the latter plan was 
decided upon and a consignment of steel 
was loaded on a small steamer com- 
manded by a Hawaiian who had earned 
a reputation for skill in manoeuvering 
his craft in and out of the numerous 
difficult landings. A barge and a launch 
accompanied the steamer, for the latter 
could not be navigated over a bar on the 
route to Koko Head and it was planned 
to unload the material on the barge and 
have the latter towed ashore by the small 
steam-propelled boat. All went well un- 
til the iaunch with the barge in tow tried 
to shoot through the breakers. The first 
line of rollers was passed in safety, but a 
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short distance farther on two large comb- 
ers submerged the barge and it sank. 
Thus ended the attempt to effect trans- 
portation by the sea. 

Meanwhile the experiment of convey- 
ing the material by road was being tried. 
The caravan, laden until the wheels of 
the wagons creaked and groaned, start- 
ed from Honolulu soon after midnight 
and ran into a tropical rainfall after it 
had proceeded, only a few miles. The 
road, which was built of red clay mud, 
softened and became so slippery that 
the wagons could not be driven in a 
straight line, the rear wheels slipping 
off to one side wherever the surface of 
the thoroughfare sloped. As a result ma- 
terial fell from the vehicles, parts of 
harness broke, wheels were put out of 
commission and it was finally necessary 


‘to shift most of the loads, double up on 


the teams and bring the material piece- 
meal to the site of the station. 
standing this discouraging experiment, 
the trucking was continued by means of 
the road route, although the horse-drawn 
vehicles were discarded and automobiles 
substituted. 

Koko Head, located on the Island of 
Oahu, the third in size of the Hawaiian 
group, is known as the dryest point on 
the island. The land is undeveloped and 
is used only for cattle grazing, even the 


*. 





Notwith- — 


258 


latter getting little nourishment from the 
scanty surface growths. In fact, they 
frequently perish because of the lack of 
fresh water. The inadequate water sup- 
ply threatened to cause considerable 
hardship among the engineers and sta- 
tion builders. It was found easy to ob- 
tain well water, but it ran about forty 
grains of salt to the gallon, which de- 
stroyed its value for drinking purposes, 
and after scouring the hills in search of 
a supply, it was decided to distil all 
water. 

From the operating house as a center, 
the San Francisco aerial extends south- 
westward, carried on five 330-foot masts 
to an anchorage. The Japan aerial ex- 
tends from the operating house almost 
due east. The first two masts are of the 
standard sectional type, 430 feet in 
height, the first being on level ground 
and the second on a hillside. From the 


latter point the aerial makes a span of 
more than 2,000 feet to the top edge of 
Koko Head, an extinct volcano, at an 
elevation of 1,194 feet above the sea 
level; here there was not room enough 


to erect a sectional mast, only about 
forty square feet being available for a 
self-supporting structural tower, 150 
feet in height. The tail end anchorage is 
far down on the inside of the crater. The 
balancing aerial, which is employed in 
both sets of antennae, is on self-support- 
ing towers, each of which is 100 feet in 
height. The difficulty in erecting these 
masts was largely due to the fact that 
two of them and the anchorage were lo- 
cated*in a pond and it was necessary to 
sink caissons in order to lay the founda- 
tions. 

The problems of construction at Ka- 
huku, which is now being employed both 
as a sending and receiving station, were 
not as great as those at Koko Head, al- 
though the former is the largest wireless 
station in the world. From* the power 
house the San Francisco transmitting 
aerial extends southwestward, support- 
ed by twelve masts, each of which is 325 
feet in height; the Japanese aerial ex- 
tends to the southeast supported by 
twelve masts, each being 475 feet in 
height. The subsoil at the station is made 
up of porous coral rock and consequent- 
ly considerable difficulty was experi- 
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enced in putting down foundations for 
the power house and masts. In all of the 
excavations for the mast anchorage 
foundations were built water tight wood- 
en cribs into which was poured con- 
crete. Different sections of the site re- 
quired different treatment, but generally 
the trouble was due to the presence of 
water in the subsoil, a factor, however, 
which added to the facility of operating 
the station.’ 

The task of constructing the Bolinas 
station involved taking into consideration 
the fact that most of the material for 
erection purposes—the mast sections and 
wire rope for the eight masts, each 325 
feet in height, and the steel work and 
machinery—was manufactured in the 
Eastern part of the United States and in 
order to transport it to Bolinas, which 
is about fifteen miles from San Fran- 
cisco, it was sent from New York by 
boat to the Isthmus of Panama, across 
the Isthmus by rail and thence by water 
again to San Francisco.. As there was 
no railroad transportation available from 
the latter city to Bolinas, it was neces- 
sary to ship a considerable part of the 
material by water route from San Fran- 
cisco, unload it at the wharf at Bolinas 
Bay and haul it by motor trucks to the 
site of the station. A sand bar with a 
shallow opening through which the tide 
races, obstructs Bolinas Bay, making it 
impossible for craft of considerable size 
to reach the wharf except during high 
tide. In addition to these handicaps 
there was the necesity for rushing the 
work in order to make all the progress 
possible during the season of compara- 
tively few storms. 

As was the case at Koko Head, much 
difficulty was met with in obtaining a 
water supply. This was due to the fact 
that the ground is full of cracks caused 
by earthquakes and that the salt water 
from the Pacific seeped in. The solution 
of this vexed question was found, how- 
ever, by damming a creek and installing 
a small pumping plant and a tank. 

At Marshall, the receiving _ station, 
twelve miles north of Bolinas on To- 
males Bay, there were perhaps fewer ob- 
stacles to be overcome than at the other 
stations. The distribution of the con- 
struction materials was carried out from 
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two points, a railroad running from 
Sausalito, near San Francisco, providing 
transportation. Extension tracks were 
built on the southern boundary of the 
site where all material for the buildings 
and the first two masts nearest these 
structures were unloaded and hauled 
away by motor trucks. The material 
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work required while the sections were 
being bolted together. 

The wooden topmast was the key note 
of this novel system of construction, op- 
erating like a man who pulls himself up 
by his bootstraps. The lower half of this 
topmast is of square section and is guid- 
ed by a square hole in the diaphragm 


At the left, the Marconi hotel for men of the trans-Pacific station at Marshall, California. 
The Marshall station is employed for receiving messages from Japan and Hawaii 


for the remainder of the masts (there 
are seven in all, each 330 feet in height) 
was unloaded at the railroad siding at 
Marshall and hauled through the town 
and up a steep incline. 

One of the most interesting features 
of the construction work was the erec- 
tion of the steel masts. The mast is 
made up of steel cylinders, constructed 
in quarter sections flanged vertically and 
horizontally and secured together by 
bolts. Stayed with steel cables, these 
stand in a concrete foundation. Sur- 
mounting the main steel column was a 
wooden topmast, the lower part of which 
is squared and set in square openings in 
the plates between the steel cylinders. 
The hoisting arms attached to the upper 
end were fitted with blocks and hoisting 
cables. Attached to these arms were 
chain hoists supporting a square wooden 
cage for the workmen, which was low- 
ered or raised as the demands of the 


plates between each section. The top- 
mast was fitted with a set of hoisting 
arms which carried blocks through which 
reaved the material hoisting ropes. A 
square wooden cage was suspended from 
the hoisting arms by four chain hoists 
so that the workmen in it could move 
themselves up and down to bolt the sec- 
tions together. 

Assume that two cylinders have been 
bolted to the bed plate, the mast rising 
through the center. The sections of the 
third cylinder were raised by a steam 
winch and bolted in place by the work- 
men. Then a heavy flexible steel rope 
was temporarily anchored at the top of 
this last cylinder. Attached to the top 
of the steel section, this cable led down 
inside the cylinders and around a wheel 
in the foot of the wooden topmast; then 
it was carried up again on the other side 
and around a sheave to the top of the 
steel, thence to the winch. By pulling 





on this rope the topmast was raised the 
length of one cylinder and pinned 
through holes in both steel and wooden 
masts. With the addition of a new cyl- 
inder, the topmast was raised again, the 
pin supporting it until this was brought 
about. The stays were attached at the 
required points as the erection of the 
mast progressed. 

The stays, by means of which each 
mast is supported, are made of heavy 
plough steel cable, possessing great ten- 
sile strength. For each mast thousands 
of feet of this cable were used, great 
care being taken to see that the elastic 
extension of these stays was not so great 
as to result in the vibration of the mast 
during heavy winds. It was essential to 
break each stay into short lengths con- 
nected with great porcelain insulators in 
order that the electrical energy might not 
be absorbed, led to the earth by the stays 
and lost for purpose of wireless opera- 
tion. For all connections at the masts, 
insulators and anchorages, special bridge 
sockets were designed. This did away 
with the necessity for splicing and per- 
mitted a perfect and straight pull, there- 
by developing the strength of the cable. 
Heavy concrete blocks were used as 
anchorages for the stays. 

In addition to the antennae stretched 
between the masts, great quantities of 
wire were placed in the ground about 
the stations in order to provide an ef- 
ficient earthing system or ground connec- 
tion. Told in brief, a circle of zinc plates 
is buried in a trench, bolted together and 
joined to the wireless circuits of the 
power house by copper wires. Wires ra- 
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diate from the zinc plates in the ground 
to a set of outer plates, from which ex- 
tend another set of earth wires placed in 
trenches running the full length of the 
aerial. 

The capacity of each of the generators 
employed in the stations of the United 
States-Japan circuit with the exception 
of that at Funabashi is 300 kilowats. 
These generators are driven by 500 
horsepower motors, except at Kahuku, 
where 500 horsepower turbines are used. 


A feature of these stations that stands 
out distinctively is the type of aerials 
installed. Thousands of tons of steel are 
required for these aerials. The distinct- 
tive feature of the aerials at the Marconi 
trans-Pacfiic stations is that they are di- 
rectional, that is the radiation of wire- 
less signals in the desired direction is 
very much stronger than in any other. 
This control of the signals is a long step 
ahead in wireless communication. All 
of the stations are of the duplex type 
and can receive and transmit signals at 
the same time. 


The automatic sending and receiving 
apparatus plays an important part in the 
service between the Occident and the 
Orient. The sending machine somewhat 
resembles a typewriter and will make 
possible the transmission of more than 
100 words a minute. Under the auto- 
matic system, ten or 100 messages can be 
filed at the same time at the office of the 
Marconi Company in Honolulu. They 
will be distributed among the necessary 
number of operators and the dots and 
dashes punched in a paper tape by a ma- 


wireless station, a general view of which is 


The Kahuku, Hawaii, Marconi trans-Pacific 
In this photograph are shown the Japanese 


both for sending and receiving messages. 
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chine. This tape is fed into an auto- 
matic sender and the signals conveyed 
by land line to Kahuku where the dots 
and dashes actuate a high power sending 
key, automatically energizing the aerial 
instantaneously with the feeding’ of the 
tape in the station, thirty miles or more 
away. At the transmitting station the 
dots and dashes operate magnets of the 
high-power sending key in the main en- 
ergy circuits and the signals are flashed 
to the points which the destination of the 
message calls for—either Marshall or 
Funabashi. If the message is destined 
for Marshall it will be received on a 
specially constructed dictaphone ma- 
chine, each cylinder, as soon as it is 
filled with the dots and dashes, being 
handed to an operator who will tran- 
scribe it into a typewritten message by 
means of a dictaphone machine running 
at normal speed. 

Such were the difficulties, the achieve- 
ments and a few of the problems met 
with. After the stations had been com- 
pleted there was a long period of tests 
and trials. The first results of these 


were marked by the opening of the ser- 


vice between Hawaii and the United 
States on September 24, 1914. On Feb- 
ruary 2, 1915, the station in Ochiishi, 
Japan, it was announced by newspapers 
of that country, had received messages 
from the Kahuku station. Prior to pick- 
ing up the signals of the Kahuku station 
Ochiishi was receiving messages from a 
steamship 1,100 miles off the Japanese 
coast. The Ochiishi operators declared 
that the messages from Hawaii were 
clearer than those from the steamship, 
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notwithstanding the fact that the distance 
was more than three times as great. This 
was only one indication of the great 
range of the Kahuka station, for while 
tests were being carried on with the sta- 
tion in Funabashi, near Tokio, Japan, 
which was‘selected as the Japanese unit 
to communicate with the Hawaiian sta- 
tions, inquiries regarding the spark and 
wave-length of Kahuku were received 
from Porto Rico, the Falkland Islands, 
New Orleans and New Zealand, where 
the signals transmitted by Kahuka were 
easily read. 

At ten o’clock in the morning, New 
York time, and midnight, Tokio time, 
of the day appointed for the opening of 
the service, the cumulative result of the 
three years of study and effort which 
Edward J. Nally, vice-president and 
general manager of the American Mar- 
coni Company, and the members of his 
staff had devoted to the task of estab- 
lishing communication with Japan was 
signalized by an exchange of messages 
between notables in the United States 
and the former nation. As an illustra- 
tion of the operation of the service it 
can be stated that a message from Presi- 
dent Wilson to the Emperor of Japan, at 
Tokio began its radio flight at the Bolinas 
station, from which, with the speed of 
a lightning flash, it took an unerring 
course across the Pacific and was re- 
ceived at the Kahuku station, spanning 
a distance of 2,372 miles. Quickly it 
was copied at Kahuku, given a new im- 
petus, and sent speéding across the space 
of 4,140 miles that it had to traverse be- 
fore reaching Tokio. Ih a similar man- 


pictured in this photograph, is now employed in the United States-Japan wireless service 
mast, at the right of the power house (center), and the San Francisco mast at the left 
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ner the reply of the emperor was dis- 
patched to President Wilson. The mes- 
sage was transmitted from Funabashi 
and relayed at Kahuku to Marshall, 
which station has direct communication 
with the Western Union Telegraph Com- 
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is controlled by the Japanese Govern- 
ment and has two staffs of operators, 
military and civil, being employed by the 
Department of Posts and Telegraphs for 
commercial business, as well as by the 
Government. 


A rear view of the, mast line of Bolinas, the transmitting station of the Marconi trans- 
Pacific wireless link in California, from the ranch buildings, in the foreground, adjacent 


to the station property. 
ocean. 
for engineers and operators. 


The line of masts is a mile in length, extending to the 
In the background are shown the power house and the Marconi hotel 
Messages destined for Hawaii and Japan 


are flashed from this station 


pany, over whose wires traffic is for- 


warded. In Japan, connection is made 
with the Japanese Imperial Telegraph 
system to all points in the Orient. 

All of the communications between 
the United States and the Hawaiian and 
Japanese stations are transmitted in Eng- 
lish or French. The Funabashi station 


For the present the Marconi United 
States-Japanese service will be confined 
to San Francisco, Hawaii and Japan. 
There will be two classes of service be- 
tween San Francisco and Japan, a full 
rate or expedited service at eighty cents 
per word, a reduction of forty-one cents 
per word from the existing cable rates, 
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and a deferred half-rate service at forty 
cents per word, the lowest cable rate at 
present being $1.21 per word. 


This linking of two nations by wireless 
is simple in the telling and in time will 
doubtless be accepted as a part of the 
scheme of general conditions in com- 
munication. But the men who brought 
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it about, who spent days and nights in 
determining the solutions of vexed ques- 
tions, who conducted tests regardless of 
time and weather, who journeyed to dis- 
tant parts of the world to blaze the ini- 
tial path of the project—they will long 
remember the romance and the difficul- 
ties of the undertaking, even though it 
was all a part of the day’s work. 


Marconigrams Interchanged by Eminent Men 


Men prominent in various walks of 
life interchanged marconigrams on the 
day of the inauguration of the service. 
Besides President Wilson and Emperor 
Yoshihito of Japan, messages were sent 
and received by Guglielmo Marconi and 
Godfrey Isaacs, managing director of the 
English Marconi Company; Jiro Tana- 
ka, director general of Posts and Tele- 
graphs, the Ministry of Communica- 
tions, Japan; John W. Griggs, president 
of the Marconi Wireless Telegraph 
Company of America; Edward J. Nally, 
vice-president and general manager of 
the Marconi Wireless Telegraph Com- 
pany of America, and Frank A. Van- 
derlip, president of the National City 
Bank. Among the messages flashed to 
and from Japan were the following: 

The White House, 

Wasuincton, November 15, 1916. 

His Imperial Majesty the Emperor of 
Japan at Tokio: 

The Government and people of the 
United States of America send greet- 
ings to your Imperial Majesty and to the 
people of Japan and rejoice in this tri- 
umph of science which enables the voice 
of America from the far West to cross 
the silent spaces of the world and speak 
to Japan in the far East, hailing the 
dawn of a new day. May this wonder- 
ful event confirm the unbroken friend- 
ship of our two nations and give assur- 
ance of a never-ending interchange of 
messages of good will. May the day 
soon come when the voice of peace, car- 
ried by these silent messengers, shall 
go into all the world and its words to 
the end of the world. 

Wooprow WILSoN. 


Toxio, November 15, 1916. 
President of the United States, 

Washington, D. C.: 

It affords me much pleasure that the 
first use of the installation of wireless 
telegraphy between Japan and the United 
States has been to transmit your cordial 
message. In return I send this expres- 
sion of my thanks for the good will ex- 
hibited toward me and my people, and 
of the hearty desire entertained through- 
out Japan for the continued prosperity 
and welfare of the United States. 

JosHrIHITO. 

WasHIncTon, November 15, 1916. 
The American Ambassador, Tokio: 

I tender your Excellency my sincere 
greetings on the occasion of this new 
conquest of space, which is not only a 
great triumph of science, but is another 
powerful addition to the bonds of friend- 
ship and good neighborhood between 
Japan and America. 

JAPANESE AMBASSADOR, 
Washington. 
Tokio, November 15, 1916. 
The Japanese Ambassador, 

Washington, D. C.: 

Sincere thanks for your Excellency’s 
greetings and congratulations. All true 
men join you in the hope that this last 
triumph of science will draw our two 
nations into still closer bonds of friend- 
ship and good neighborhood. 

AMERICAN AMBASSADOR. 
New York, November 15, 1916. 
Hon. Jiro Tanaka, 

Director General, Posts and. Tele- 
graphs, Ministry Communications, 
Tokio: 

Accept my heartiest congratulations 

for your ‘*+ge share in the completion 
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of the Japan link which welds two na- 
tions together by an invisible bond. I 
know of no more encouraging feature 
in the development of the world’s com- 
merce. ° 
Joun W. Griccs, 
President Marconi Wireless Telegraph 
Company of America. 
FuNABASHI, November 16, 1916. 
John W. Griggs, 
President Marconi Wireless 
graph Company of America, 
New York. 

My best felicitations upon the suc- 
cessful opening of the trans-Pacific wire- 
less service. I sincerely hope that this 
invisible circuit will tend to augment the 
amicable relations of the two countries, 
and that the service will be developed 
with rapid strides. 


Tele- 


Jiro TANAKA, 
Director General, Posts and Telegraphs. 
New York, November 15, 1916. 
Hon. Jiro Tanaka, 
Director General, Posts and Tele- 
graphs, Ministry Communications, 
Tokio: 


For three years we have worked to- 
gether to commercialize this miracle of 


wireless. Our relations have been so 
harmonious and so pleasant that we have 
added reasons to celebrate this day and 
to exchange felicitations upon the happy 
completion of what seemed a well-nigh 
impossible task. Accepting this as an 
augury of the future character of com- 
munications which may pass between 
us and between those who may use our 
service, it brings us assurance of contin- 
ued friendly relations. My congratula- 
tions and best wishes to you and to all 
the members of your staff. 
Epwarp J. NALLY, 

Vice-President and General Manager, 

Marconi Wireless Telegraph Com- 

pany of America. 

FuNABASHI, November 16, 1916. 
Edward J. Nally, 

Vice-President and General Manager, 
Marconi Wireless Telegraph Com- 
pany of America, New York: 

On the occasion of this happy event 
allow me to offer our best and cordial 
greetings to you and your ‘company, 
coupled with the earnest wish that this 
new bond of communication across the 
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Pacific, and this achievement of the mod- 
ern scientific invention, will serve to en- 
hance the political, commercial and 
friendly relations existing between the 
two countries. I avail myself of this 
opportunity to tender you and all your 
staff interested in bringing about this 
successful result my heartfelt thanks 
and warmest congratulations. 

Jrro TANAKA, 
Director General, Posts and Telegraphs. 

Lonpon, November 15, 1916. 

Director General, Posts and Telegraphs 

of Japan, Tokio: 

Our warmest congratulations upon 
the inauguration of a public wireless 
telegraph service between your country 
and the United States of America. The 
cheaper and the easier communication is 
made betwen two peoples the better do 
they learn to know and understand each 
other and the greater is the development 
of their mutual interests. May this new 
service contribute substantially in this 
direction. 

GUGLIELMO MARCONI, 
GopFrey ISAACS. 
FuNABASHI, November 16, 1916. 
Guglielmo Marconi, 
Godfrey Isaacs, 

London : 

Accept my thanks for your telegram 
conveying greetings for the opening of 
the public service which is heartily re- 
ciprocated, 

Jrro TANAKA, 
Director General, Posts and Telegraphs. 
New York, November 15, 1916. 
Doctor Jiro Tanaka, 

Japanese Minister COmmunications : 

Heartiest congratulations on success- 
ful opening Japanese-American circuit, 
marking a new era in scientific achieve- 
ment and closer knitting of two great 
nations. 

JouHNn BoTToMLEy, 
Vice-President, Secretary and Treas- 
urer, Marconi Wireless Telegraph 
Company of America. 
FuNABASHI, November 16, 1916. 
John Bottomley, 

Vice-President, Secretary and Treas- 
urer, Marcofi Wireless Telegraph 
Company of America, New York: 

Your telegram conveying greetings 
gratefully acknowledged. May our new 
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route uniting the far East and far West 
bring lasting welfare to the people of 
both countries. 
Jrro TANAKA, 
Director General, Posts and Telegraphs. 
FuUNABASHI, November 16, 1916. 
The New York Times, New York: 
Greetings heartily returned on fortu- 
nate occasion of establishment of wire- 
less communications between America 


SOME WIRELESS 


Although the service of the Marconi 
Wireless Telegraph Company of Amer- 
ica between the United States and Japan 
was inaugurated only a short time ago, 
several speed records in sending and re- 
ceiving messages, which prove wireless 
faster than existing cable practice, have 
already been made, by operators in the 
trans-Pacific stations. 

Operator “Paddy” Walsh of Honolulu 
recently sent to the Marconi receiving 
station in California, a distance of 2,372 
miles, sixty-seven messages in one hour 
and twenty minutes. None of the mes- 
sages was shorter than fifteen words and 
some of them contained forty words. 
W. H. Barsby, operator at the receiving 
station, copied the messages: without a 
“break” or an error. 
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and Japan. 
TERAUCHI, 
Prime Minister, Tokio. 
New York, November 15, 1916. 
Count Seiki Terauchi, 

Prime Minister, Tokio: 

Greetings over the marvel of a wire- 
less telegraph link between Japan and 
America. 

THe NEw York TIMEs. 


SPEED RECORDS 


Operators in the Marconi office in the 
heart of the business section of Hono- 
lulu are today, with the aid of repeaters, 
transmitting direct to both the United 
States and Japan. Automatic transmis- 
sion and reception of messages at a speed 
of from eighty to one hundred words a 
minute, will be brought into use in the 
near future. Duplex transmission through 
the ether between stations thousands of 
miles apart at a speed of a hundred 
words a minute, may appear as improb- 
able to some persons as did wireless 
transmission across the Atlantic a few 
years ago. However, the equipment has 
been provided, the tests made and when 
conditions warrant the step, transmission 
at that speed in two directions simulta- 
neously will be employed. 





MORE USEFUL COMMUNICA- 
TION—MARCONI 
Guglielmo Marconi, according to a 
dispatch from Rome, Italy, in an address 
on November 12 before a gathering 
which included the Duke of Genoa and 
the elite of scientific, literary, and aris- 
tocratic circles, said that wireless tel- 
egraphy had rendered magnificent ser- 
vices to Italy and her allies in the war. 
He regretted that it was impossible, 
for obvious reasons, to explain as fully 
as he would have liked to do the prog- 
ress made during the last two years in 
radio-telegraphy, but he described prob- 
lems that are still unsolved, such as the 
origin, nature and means of dominating 
those natural disturbing waves known as 
“intruders,” which he had been studying 
and experimenting with. He expressed 
the conviction that he would soon be 
able to announce means of communica- 
tion more practical and economical. 


WIRELESS CONVEYS RE-ELEC- 
TION NEWS TO WILSON 

President Wilson was steaming up 
New York Bay in the yacht Mayflower 
when he received confirmation of his re- 
election. It reached him in the form of 
a congratulatory wireless message from 
his secretary, Joseph P. Tumulty, who 
was in Long Branch, N. J. 

Mr. Tumulty had told the President 
he would not congratulate him until it 
was definitely known that he was elected. 
When the result was no longer in doubt, 
he sent the news by wireless. 


THE SHARE MARKET 
New York, December 6. 
Bid and asked quotations in Marconi 
shares today: 
American, 3%-3%,; Canadian, 2-2% ; 
English, common, 14-17% ; English, pre- 
ferred, 1214-15. 





Famous Wireless Sets 
By Blaine McLean 


The Stars and Stripes and house-flag, too, 
For sixty years on the ocean blue; 
We'll haul them down with uncovered head 
And furl away as loved ones dead. 


q ‘HE transfer to the Atlantic of the 
former Pacific Mail trans-Pacific 
liners Mongolia, Manchuria, Korea and 
Siberia, and the disposal to foreign com- 
panies of the steamers Nile, Persia and 
China, recalls to mind the excellent wire- 
less work accomplished by the sets on 
these vessels—work that has made them 
famous among radio operators the world 
over. 

Wireless was first established on these 
ships in 1910, soon after the Florida- 
Republic disaster. During the seven- 
teen-day voyage across the Pacific, the 
sets installed were practically always in 
communication with land, being able to 
send position messages to San Francisco 
nightly. On the last homeward-bound 
trip of the Mongolia communication 
was established in the same night with 
Japan, Siberia, Alaska, Hawaii and 
America. 

An official record compiled a few years 
ago of the longest distances to which 
ships on the Pacific have communicated, 
shows that on February 21, 1912, the 
Persia established direct communication 
with San Francisco at a distance of 
4,708 miles. This record, as far as I 
know, has never been exceeded by any 
ship station. During that year the Per- 
sia operated to distances of more than 
4,000 miles at four different times. 


While the Persia holds the record for 
long distance work the best average 
results have been obtained with the set 
on the Korea. The results accomplished 
have earned for this ship the reputation 
of having a “freak set.” It is recorded 
that on March 3, 1912, she sent her posi- 
tion to San Francisco, when she was 
2,193 miles west of Honolulu, or ap- 
proximately 4,300 miles from San Fran- 
cisco. 


Most of the long distance records ac- 
complished by the San Francisco station 
have been made by Operator in Charge 
F. W. Shaw, who has been at the station 
for nearly five years. 


Long range work has not been so fre- 
quent recently, this condition being due 
perhaps to the large increase in radio 
traffic, which has prohibited coast sta- 
tions operators from devoting as much 
time as formerly to this work. While 
messages are still being sent consider- 
able distances, they are, in most cases, 
relayed. 

Some wireless men are of the opinion 
that it is possible, with sets of equal 
power, to work further on the Pacific 
than on the Atlantic. Whether or not 
this is true, I do not know, but it is evi- 
dent that the results obtained on the Pa- 
cific have, indeed, been most remarkable. 





GERMAN ATTACK ON SEPNAVO- 
LAK STATION 


A Russian torpedo boat sank two Ger- 
man submarines and crippled another 
after the submersibles had attacked the 
Russian wireless station at Sepnavolak, 
on the Murman coast, according to in- 
formation received recently in Christiana 
from Petrograd. 

Several persons were killed by the gun- 
fire of the submarines. 

The Murman coast is the northern sea- 
board of Kola Peninsula, in the Arctic 
Ocean. It lies to the west of the entrance 
to the White Sea, in which is the impor- 
tant Russian seaport of Archangel. 


RADIO ELECTION RETURNS 
FIRST IN 


In a recent election in Maine the 
first town to report was the little hamlet 
ef Criehaven, which constitutes a cluster 
of islands far off the mouth of the Penob- 
scot, and commonly known as Matinicus. 
A few of the voters in this town are the 
keepers of the two granite lights 2n Ma- 
tinicus rock, 20 miles off the mainland. 
The vote of Criehaven was sent to the 
county seat of Knox County, Rockland, 
by wireless, and so far as known this 
was the first instance of the use of wire- 
less communication for the collecticn of 
election returns. ~ 














The editor of this department will give preferential attention to contribu- 
tions containing full constructional details, in addition to drawings. 


FIRST PRIZE, TEN DOLLARS 


The Construction and Use of a Cali- 
brated Receiver Shunt Box 


If I were to judge solely from the con- 
versations I have had with fellow ama- 
teur workers, I should venture to assert 
that a pronounced haziness regarding the 
subject of quantitative measurements 


standard in mechanics or electrics in or- 
der that we may judge its probable cost 
or commercial worth. 

I am certain that the average amateur 
gives this phase of the subject too little 
attention and on this account gropes 
more or less in the dark. In my own ex- 
perience this was distinctly the case and 
therefore I began at an early date to 
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Figure 1, First Prize Article 


prevails. As an example, take the case 
of two receiving detectors and ask the 
owner how much better one is than the 
other—generally you receive a rather 
vague or perhaps indefinite reply. 

It is well understood that the founda- 
tion of scientific knowledge is based up- 
on accurate measurement and unless a 
given device is subject to careful quanti- 
tative analysis, it has but little scientific 
value. To say the least we should be 
able to compare it with some known 


study the art of scientific measurement. 

Now it is comparatively easy to con- 
struct or purchase a wave-meter at a 
reasonable price which, when checked 
against a standard, gives a fair degree 
of accuracy; and although we may use 
such devices as the glow lamp, the hot 
wire milliameter, the wattmeter and the 
neon gas tube for determining the point 
of resonance, all these indicators are not 
as flexible and as rugged as the cali- 
brated shunt box I am about.to describe. 
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The telephone resistance shunt is gen- 
erally termed an audibility meter be- 
cause it can be used for comparing the 
strength of two signals in a receiving 
telephone. I have found a calibrated 
shunt box, sometimes called an “audibil- 
ity meter,” a valuable aid in making 
comparative measurements. A descrip- 
tion of its construction will, I believe, 
interest readers of THE WIRELESS AGE. 

The loudness of a signal in a receiving 
telephone is proportional to the square 
of the receiver current according to Dr. 
Austin (Manual of Wireless Telegraphy, 
Robison Edition of 1915, page 173) and 
conversely the intensity of the current is 
proportional to the square root of the 
loudness. . 

Thus if one sound is 100 times as loud 
as another the current which produced it 
is ten times as great. 

Suppose that a signal produced by the 
current, I, comes in just at the limit of 
audibility, that another N times as loud 
produced by the current, I,, follows, and 
we are required to determine the numeri- 
cal value of N. If, by shunting the re- 
ceivers, we reduce the receiver current 


I, the second 
VN 
sound will be just at the limit of audibil- 
ity and the multiplying power of the 
shunt will give us the measurement of 
the strength of it. Now this can be 
readily accomplished as follows: Let 
R be the resistance of the receiver, S 
the resistance of the shunt, I the incom- 
ing current in the telephone circuit and 
I, the current in the receiver, 


. 


down from I, to 


Then I, = I or I = I, ——. 
R+S5 S 
The ratio, I/I,, is called the multiplying 
power of the shunt and is represented by 
the letter M, 
R+5 
Hence M = MS=R+S5 
R 
MS —S=RorS= 

M—r 
That is, in the case assumed, if we wish 
to reduce the receiver current to the 
VN the part, we must shunt the receiver 
with a resistance S = Receiver resist- 
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ance Sq. Root of N, — 1. Numerical- 
ly, if the receiver is a 1500-ohm instru- 
ment and a current, I,, coming in pro- 
duces in the receiver when shunted with 
750 ohms, a signal equal in audibility to 
that produced by a current, I,, in the 
1500 
unshunted receiver, then 750 = — 
VN—r1 
1500 
or VN — 1 = —— = 20r YN = 


oO 
3 and N = 9. Tha is, the audibility of 
the former signal was nine times that of 
the latter and the current of the former 
is three times that of the latter. 
Let us apply this formula to the 
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Figure 2, First Prize Article 


working out of a table of shunts for a 
standard 1500-ohm receiver; these val- 
ues are given in the table appearing on 
the following page. 

If a 1000-ohm receiver were employed 
the values of the various resistances 
would be two-thirds those given in the 
table, and if a pair of 1500-ohm instru- 
ments were used the values would be 
doubled. Frequently, however, a station 
will possess two pairs of 1500-ohm re- 
ceivers, in which case they may be con- 
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TABLE OF RESISTANCES. 


Relative Shunt for Coil Res. Meters 
Loudness 1500 w phone No. 22, 18% GS 


1500 


N VN-I 

10000 15.15 _- — 

gooo 15.97 0.82 
- 8000 16.95 0.98 98 

7000 18.14 1.19 

6000 19.61 1.47 
5000 21.52 1.91 1.91 
4000 24.09 2.57 2.57 
3000 27.89 3.80 3.80 
2000 ; 34.31 7.42 7.42 
1000 48.97 14.66 14.66 
goo 51.72 2.75 2.75 
800 54-99 3-27 3-27 
700 58.92 3-93 3-93 
600 63.83 4.91 4.91 
500 70.22 6.39 6.39 
400 - 78.95 8.73 8.73 
300 91.91 12.96 12.96 


Meters No. 36, 
18% G8 


& 
io) 


200 114.1 22.20 872 
133-3 19.20 754 
100 161.6 28.3 1.11 
75 : 195.8 34.2 1.34 
50 ; 247.1 51.3 2.00 
25 } 375.1 128.0 5.02 
20 432.0 56.9 2.23 
522.0 90.0 3.53 
693.8 171.8 6.73 
750.0 56.2 2.20 
820.6 70.6 2.77 
911.3 90.7 3-56 
1034.5 123.2 4-74 
1213.6 179.1 7.03 
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Figure 3, First Prize Article 


nected as in Figure 1. In this case since 


four equal resistances connected, two in 


series and the two sets in parallel, are 
the equivalent of a single resistance, the 
same set of shunts will do in this case 
as in that of a single 1500-ohm receiver. 

It is quite true that in this case the re- 
ceiver current will be halved and the 
audibility factor reduced to %, at the 
same time both ears are in use and the 
aural acuity heightened or, in other 
words, the two ears acting together give 
a more balanced and keener perception, 
and the effect of extraneous noises is 
diminished. Furthermore,‘ if two ex- 
perimenters make the test both can listen 
in, thus deriving the benefit of two in- 
dependent estimates of audibility. These 
advantages seem sufficient to justify the 
use of two pair of receivers even if one 
is left idle on the table although still con- 
nected in circuit. 

My audibility meter box was made of 
seasoned birch, mahogany stain finish, 
the bottom of a 3%-inch stock, sides and 
ends of % inch and the top of % inch 
hard rubber. The over-all dimensions of 
the box were 8 inches by 6 inches by 3 
inches, which gives a good dimensioned 
top, with a 6-inch square space for the 
circle of contact studs, and a 6-inch by 


2-inch space for binding posts. The plan 
of the box and end elevation are shown 
in Figures 2 and 3. I have not presented 
the details of the construction of switch 
arm and stud contacts, as they differ in 
no way from the ordinary types. 

Upon the top of the box are stamped 
the values of the stud ratios. There are 
forty-five studs in all. No. 1 stud is left 
blank and marked 1; between stud No. 2 
(which is stamped 1.05) and No. 3 
(which is stamped 1.10) is soldered a 
resistance coil of 29390. ohms. Be- 
tween No. 3 and No. 4 (which is stamped 
1.15) is connected a coil of 9,780 ohms; 
between No. 4 and No. 5 (which is 
stamped 1.20) is a coil of 5,040 ohms, 
and so on, till between No. 44 and No. 
45 (which is stamped 10,000) is placed 
a coil of 0.82 ohm resistance, while stud 
No. 45 is connected with binding post, 
A, through the last shunt coil of 15.15 
ohms. The binding post, A, is connected 
with C. The switch arm-connects di- 
rectly with binding post, B, and the lat- 
ter with D. Then the receiving tele- 
phones connect between C and D, and 
the leads from the receiving transformer 
circuit between A and B. 

As a rule, do not attempt to adjust 
the resistances of the various coils 
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closer than from 1 to % per cent., be- 
cause the latter is about the best the 
average man can reach and also because 
the coil of the telephone receiver is 
wound with copper which changes re- 
sistance by 0.39 per cent. per centigrade 
degree change in temperature. The 
average work is certainly not worth 
making the temperature correction. 
Neither is it advisable to attempt, unless 
well skilled, to wind the coils for 
values in excess of 1000 ohms, as they 
will be bulky unless made of very fine 
wire. I advise amateurs to purchase this 
half dozen large coils from the Leeds 
Northrup Company of Philadelphia, or a 
similar concern, asking to have them 
wound non-inductively on wooden spools 
to a precision of not more than 0.5 per 
cent. They will probably be manganin, 
but if other wire is cheaper they might 
be thus specified. The cost will rise 
rapidly as a higher degree of precision 
is required. 

The remaining coils one can easily 
wind of 18 per cent. German silver wire 
either silk or double cotton covered, as 
preferred. Thirty per cent. German sil- 
ver has a higher specific resistance, but 
is more brittle and not worth the differ- 
ence. 

No. 36 B. & S. gauge will give 25.5 
ohms per meter very closely. The great- 
est length of this required will be twen- 
ty-four meters and forty-three centi- 
meters for the 623-ohm coil. When get- 


ting down to the 12.96 ohm coil it will’ 


be well to change the size of wire and 
use No. 22 B. & S. gauge which has a 
resistance of 0.992 or practically 1 ohm 
per meter. This change may, perhaps, 
be made a little sooner if desired; the 
exact point is immaterial. 

Obtain a meter stick and measure off 
the lengths of wire as closely as possible, 
double each length in the middle and 
wind up into a coil about the fingers, tie 
with silk thread in several places and dip 
in melted paraffine. Tag each coil as 
made. The coils as thus determined will 
be close enough for ordinary work, and 
will cover all requirements unless one 
has access to a Wheatstone bridge. Since 
all colleges and many high schools pos- 
sess a good bridge in their physical labo- 
ratories, the amateur may be able to avai! 


himself of one, in which event he may ' 
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adjust the value of resistance consider- 
ably closer. He should keep in mind that 
the copper receiver coils change resist- 
ance 0.39 per cent. per degree centigrade, 
while the German silver shunting coils 
change only o.1th as much. Further- 
more, the manganin coils do not change 
at all. Since, however, a closer adjust- 
ment of the coils gives a more precise 
ratio between the various shunting values 
and it is not a very difficult procedure 
to carry out, I shall present the method. 

Each coil should be cut to a length 
known to be a little too long and then 
connected into the bridge in the usual 
way, one end of the coil being soldered 













































































Figure 1, Second Prize Article 


to a short bit of No. 20 B. & S. copper 
wire. A similar bit of this wire is 
clamped under the other binding post of 
the bridge and the free end of the coil 
twisted about it. The bridge ratio and 
rheostat arms are then set at the proper 
values, the keys depressed, and if the 
galvanometer shows a deflection the coil 
is shortened a bit by winding a little 
more about the copper terminal wire. It 
is again tested and the procedure re- 
peated until balance is obtained ; then the 
coil is soldered firmly to the copper lead 
wire, removed from the bridge and after- 
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ward soldered between the proper studs 
on the shunt box, the short copper leads 
having negligible resistance. 

The work of Austin, Wein, Duddell, 
Hogan and others have shown the range 
of power necessary in modern receivers 
for reading a signal as well as for bare 
audibility and, as might be expected, it 
varies with the frequency over the range 
from about 450 microwatts at low or 
excessive frequencies to 7.7 at the best 
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invariably be necessary to make tem- 
perature corrections for resistances, re- 
membering that the German silver coils 
in the box change 0.04 per cent. per 
centigrade degree, that any manganin 
coils remain practically constant, and that 
the copper coils of the receivers change 
0.4 per cent per centigrade degree. This 
last change in temperature is not easy to 
determine because of the heat radiated 
from the head; therefore it is better to 
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Figure 2, Second Prize Article- 


frequency, say, about goo. Austin states 
that 10 microamperes in some experi- 
ments gave a signal just audible. 

If the set of phones which it is in- 
tended to use can now be tested at some 
standardizing laboratory (say the Bu- 
reau of Standards) and the current 
necessary for audible signals at several 
frequencies determined, the experimenter 
will be able to obtain very precise re- 
sults. In such a case, however, it will 


wear them for some few minutes before 
beginning work and measure their re- 
sistance if possible by a bridge imme- 
diately on removal. Of course if they 
were used only for say five minutes they 
might, without serious error, be assumed 
to have the temperature of the room. 
Specific advice for mounting the coils 
is not given because some will be quite 
large and others will have but a few 
inches of fine wire. If the high resist- 





January, 1917 


THE WIRELESS AGE 





PULL 


SIDES 
6} x IZ 
§ DOVETAILS 











SUA ALLL 























Figure 1, Third Prize Article 











ng 





ok - if’ 


ar " 
2 f' oe — $18 


a 
! 
‘ 






























































— FRONT ELEVATION — 














Figure 2, Third Prize Article 


ance coils are purchased they will proba- 
bly be wound on spools which may be 
fastened to the bottom of the box with 
a long screw passed down the center. 
The larger coils, if home-made, may be 
wound on spools in the same manner and 
similarly mounted, the copper leads be- 
ing made long enough to reach up to the 


studs for soldering. A certain amount 
of slack should be allowed for conven- 
ience. The smallest coils will hang free 
supported by their own leads, and if 
there is any doubt as to the safety of this 
a loop of silk thread tied about the coil 
and also the end of the stud, will furnish 
ample support. After all the coils are in 
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place use hot paraffine freely, as it im- 
proves insulation and stiffens the coils. 

The uses to which the shunt box can 
be put are diversified. For instance, 
suppose we have a set fitted with two de- 
tectors, one being in, and we find that 
with the best adjustment possible a sig- 
nal is just lost when the switch rests on 
stud 75; in the case of the other de- 
tector it is found that the signal similarly 
disappears when the switch rests on stud 
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after the coupling is mot changed. The 
capacity of the wave-meter is slightly in- 
creased, thus throwing out the adjust- 
ment, and it will be found that the 


sound is lost but again returns when the 
shunt bex is set to, say, 8,000. This 
then gives a point on the curve at a 
higher wave-length than resonance. The 
capacity is again changed and the pro- 
cess repeated. After a sufficient number 
of points have been thus located, a curve 
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Figure 3, Third Prize Article 


100. It immediately follows that the 
latter detector is the better in the ratio 
(100-75) /100 = ‘25/100 = 25 per cent. 
under the conditions of this particular 
set, 

Again, in determining wave forms 
produced in the closed and open oscil 
lating circuits and radiated frorn the aer- 
‘al, the detector and receivers shunted by 
the calibrated box are connected to the 
wave-meter as usual, the latter being ad- 
justed by listening in on the receivers 
unshunted for the best resonant point, 
then the phones are shunted to the 
10,000-point and the coupling between 
the inductances of the wave-meter and 
circuit under test changed till the sound 
is just on the edge of vanishing. There- 





may be plotted in which the abscissas are 
either wave-lengths or condenser scale 
readings and the corresponding ordinates 
the settings of the shunt box. 

These are but two of the many uses 
to which the box can be put and it will 
very certainly ‘prove valuable in many 
other measurements so that the time 
consumed in its construction will be well 
spent. 

W. Lincotn Situ, Massachusetts 


SECOND PRIZE, FIVE DOLLARS 
A Small Panel Transmitter Which 
Should Be Popular 

Following the adoption of the panel 
form of transmitter by the commercial 
companies, amateur experimenters have 
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come to the realization that this arrange- 
ment of apparatus is without doubt the 
most efficient as well as the best appear- 
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Figure 4, Third Prize APticle 


ing. The following is a description of a 
small panel transmitter which was de- 
signed by the writer, and has been in 
constant use for several years. There 
is probably nothing described which 
cannot be built by the average amateur 
at a reasonable cost. The arrangement 
of the various units as shown is suggest- 
ed, but even this can be varied by the 
constructor in accordance with his own 
ideas. 

Figure 1, which is the front view of 
the panel, gives an idea of the general 
arrangement of the controlling switches 
and quenched gap. The panel may be 
constructed of wood, bakelite or slate, 
and should be mounted above a small 
platform as shown, The platform sup- 
ports the spark coil or transformer, I. 
The quenched gap is represented at 2 and 
can either be made by the reader or pur- 
chased ready to mount on the panel for 
$2.50, from a well known house. Some 
diversity of opinion has been expressed 
at various times in regard to the advisa- 
bility of using this form of spark gap 
on a small coil or transformer operated 
on 60 cycles. It might be well to re- 
mind those who think that the quenched 
gap is only fit for 500 cycle work that 
there is some engineering ability required 
to adjust the circuits and design the 
transformer, and this may be responsible 
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for the poor results at first encountered. 
Too much work is being done with ap- 
paratus which is just thrown together 
without regard for theory or Govern- 
ment regulations. With the quenched 
gap shown, the decrement of a small 
spark coil or transformer can easily be 
kept below the required .2 and at the 
same time show a high transfer of en- 
ergy to the antenna. The adjustment of 
condenser capacity and group frequency 
is sometimes necessary to obtain a pure 
note, but with a little patience the gap 
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Figure 5, Third Prize Article 


can be made to give surprising results. 
Of course a straight gap may be substi- 
tuted for the form shown, but as the 
primary object of the design of this set 
is to provide a means of reducing inter- 
ference from small coils due to improper 
tuning, it is suggested that the form re- 
ferred to be adopted. 


The leads from the condenser are 





brought out to two rows of posts, so that 
the capacity adjustment previously re- 
ferred to, can be readily made. The con- 
denser uséd by the writer consisted of 
two sections of Murdock moulded con- 
denser, each having a capacity of .0017 
microfarad. ‘These condensers are very 
efficient and compact. They showed a 
resistance to radio currents of .41° as 
compared to .14° and .28° of the Fes- 
senden compressed air and Wireless Spe- 
cialty leyden jar in oil. (See L. W. 
Austin’s notes; Bulletin Bur. Standards, 
Vol. 9.) 

The antenna change-over switch and 
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is expected. A pancake form may be 
adopted as a means of saving space, but 
quantitatively no difference in results 
may be expected. The loading inductance 
for the antenna circuit is shown at B, and 
the ground terminal at C. This induc- 
tance may be wound with ordinary 
seven-strand No. 22 copper on the rubber 
strips. The secondary of the oscillation 
transformer was wound with ordinary 
flexible lighting cord equivalent to No. 
14. The primary was wound with No. 8 
copper wire. 

In setting up the apparatus after the 
construction is completed, the following 
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Figure 6, Third Prise Article 


coupling adjustment is represented at 4 
(Figure 1). At 5 and 6 are shown the 
wave-length switches used for varying 
the wave-length of the closed circuit and 
antenna circuit. They are well insulated 
from the panel in order to permit these 
adjustments to be made with safety dur- 
ing operation. The adjustment of wave- 
length is made by means of a wave- 
meter in the closed circuit, and the aerial 
can be tuned to resonance by means of a 
hot wire ammeter or thermo-element and 
mill-voltmeter calibrated in terms of R. 
M. S. amperes. The antenna is connect- 
ed to the post marked 7. 

Figure 2 shows the front and side 
views of the apparatus. No di- 
mensions are given as the amateur 
generally supplies these to conform 
with the apparatus on hand. The 
coupling transformer is shown at A. 
Some criticism of the form of coil shown 


procedure may be adopted: Adjust the 
primary radio circuit to the three wave- 
lengths decided upon. Also adjust the 
antenna circuit to resonance at these 
wave-lengths and with all the gaps of 
the quenched gap in circuit, note the 
radiation with coupling loose enough to 
prevent the radiation of two waves. This 
will be shown on the wave-meter and at 
the same time the note and pitch of the 
spark may be determined. Adjust the 
vibrator on the coil or the captance or 
reactance of the primary transformer 
circuit until the note is cleared. If an 
integrating wattmeter of the indicating 
type is at hand, this may be placed in 
the primary circuit and adjustment for 
maximum indication made, at the same 
time taking care that the note remains 
clear. 

Now change the condenser to another 
capacity and repeat the operations just 
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Figure 7, Third Prise Article 


performed. Note the antenna current. 
Do this several times with various capac- 
ities and, when the antenna current is 
maximum and the note is clear, this is 
about the capacity that is best suited to 
the circuit used. Of course, this is not 
an accurate statement, but with the usual 
facilities of the average experimenter, it 
may be said to be as accurate as the ad- 
justments themselves. 
Cuartes C. BALLANTINE, 
Pennsylvania. 


THIRD PRIZE, THREE DOLLARS 
A Portable Tubular Vacuum Valve 
Receiving Set 

The accompanying drawings show the 
construction of a portable valve receiving 
set the writer built a year ago and which 
has given excellent results. This outfit 
is intended to be a compact sensitive 
tuner and detector. It consists of a good 
sized loose coupler, fixed condenser and 
any style tubular vacuum valve mounted 
in a small carrying case. 

Some features of the set are described 
as follows: The case, measuring 7 inches 
by 7 inches by 1134 inches, outside di- 
mensions, will fit into a handbag, which 
can be easily carried. The coupling knob 
throws the secondary drum out of the 
primary easily and quickly by a turn of 
sixty degrees of the handle. The set is 
designed so that without the use of varia- 
ble condensers it tunes to 2,000 meters 
and all the switches ‘and terminals are 
mounted on a hard rubber front which 


puts all adjustments within easy reach. 
The vertical position of the rubber pre- 
vents dust from collecting easily. 

The case is made of any hard wood 
with the corners dovetailed and glued. 
Figure 1 shows the dimensions of the 
pieces to be cut out. Half inch stock is 
used. When joined, it can be stained, 
filled, shellaced and varnished to suit the 
builder. 

Then the rubber front is cut to fit in 
the front of the case. A piece of '%4 inch 
rubber, 6 inches by 12% inches, will al- 
low the front to be cut 6 inches by 10% 
inches. A piece left over will make all 
the necessary knobs. The rubber is set 
in flush with the edges and is held in 
place by six 8/32 counter-sunk-head 
brass machine screws passing through 
the sides and ends of the case. This 
mounting leaves the entire surface of the 
rubber available for the switches and so 
on. All the machine work for this set 
can be completed on a small metal-work- 
ing lathe and drill press, together with 
the tools most amateurs have on hand. 
Figure 2 shows a front elevation of the 
set. Figures 3 and 4 show the details 
of the coupler movement with the dimen- 
sions, 

The primary of the coupler is wound 
with No. 25 silk covered wire wound on 
a cardboard tube 5% inches in diameter 
and 4% inches in length. Before wind- 
ing, the tube is painted heavily with 
thick shellac and the alcohol burned out 
with a blow-torch which leaves the tube 
dry and hard. A wooden flange, A, 
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turned from % inch stock, is bored at 
the center with a 44-inch hole to hold one 
end of the sliding rod. This flange is 
glued in one end of the drum. Two 
small wood screws through this will hold 
the primary to the inside of the case. 
The taps on the primary are arranged at 
short intervals, permitting fairly close 
tuning. There will be about 160 turns, 
all told. First wind six taps with three 
turns each, then six with four turns, six 
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from the secondary at points equidistant 
throughout the windings. 

Before attaching the terminals inside 
the drum, the coupler movement should 
be installed. This is simply constructed 
as shown in Figures 3 and 4. A piece of 
¥%-inch brass rod draws the secondary 
drum in and out. This rod passes through 
the pin, C, which turns in the bearing, B. 
Pillar A supports the bearing, B. The pin 
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is made of %4-inch brass rod and a 5/32 
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Figure 8, Third Prize Article 


with five, six with six and six with eight. 
This arrangement can be caried to suit, 
but should be kept close at the beginning 
to tune well around 600 meters. 

The secondary is wound with No. 32 
double cotton covered wire. The drum 
in 5 inches in diameter and 4% inches 
long and is treated like the primary. A 
wooden flange is made to fit each end of 
the drum. A 5/16-inch hole through the 
center of each allows the drum to work 
on the slide rod which is a piece, of %- 
inch brass rod the full length inside of 
the case. One end is held in the %-inch 
hole in the primary flange and the other 
by an 8/32 machine screw through the 
end of the case. Fourteen taps are taken 


inch hole accommodates the %-inch rod. 
The bearing is a piece of %4-inch I. D. 
brass tube and the pillar is turned and 
bored from 5-inch rod. The position of 
the shaft, S, is shown in Figures 3 and 4. 
This is also a %4-inch rod, which turns 
in a brass bearing made of a threaded 
piece of '%inch rod fitted into the rub- 
ber. A piece of 54-inch rod is made into 
a shoulder that holds the %-inch rod and 
set screw, O. This should be a good 
size with a large head and the shaft, S, 
should be filed flat to allow this screw 
to be well tightened. The hard rubber 
handle is 1% inches in diameter and is 
threaded onto the shaft and locked tight 
by the threaded collar, P. A little grease 
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on the %-inch rod will make it slide eas- 
ier. After the coupling adjuster is com- 
pleted a piece of %4-inch square brass 
rod, R, is placed along the bottom inside 
the case, and under the secondary drum 
with a small brass guide, G, attached to 
the end of the drum. This prevents side 
play. A set screw, W, limits the length- 
wise movement of the drum as shown 
in Figure 3. 

Figure 2 shows the arrangement of 
the switches and Figure 5 shows a switch 
handle in detail which is very durable. 
The knife blade, D, is held to the handle 
by one 6/32 screw and is bored with a 
3/16-inch hole, O, at the shaft and a nar- 
row slit, S, is cut. Each side is bent 
to make a spring washer. The screw, A, 
is fitted snugly in the handle. The base, 
F, threads into the rubber. The spring 


washer effect of the knife, D, amply takes 
care of the 1/32-inch movement up or 
down, of the screw, A, when the knob is 
rotated one complete revolution. 

The primary switch has thirty points 
equally spaced on a 3%-inch circle. The 
secondary contact points are mounded on 


a semi-circle of 1-9/16-inch radius. 
5/32-inch holes are bored to pass 6/32 
screws to hold the switch points. All the 
points are %-inch diameter and % inch 
in length. Forty-four little lugs are then 
made, as in Figure 6, by boring a row of 
5/32-inch holes along the edge of a 
piece of sheet brass and then cutting to 
shape with tin shears. One of these 
lugs goes with each screw to the con- 
tacts and the terminals of the winding 
are soldered to them before the rubber 
front is put in place. Figure 6 also 
shows how the leads are brought out 
from the secondary drum. A fourteen- 
strand cable, made up of No. 28 D. C. C. 
wire in a 3/16-inch soft rubber tube, con- 
nects from the secondary to its switch. 
A wooden block glued inside the drum 
anchors that end of the cable and a brass 
strap holds the end on the rubber front. 
The leads are neatly fanned out and sol- 
dered. If the wires become crossed, 
connect a 4-volt battery across the sec- 
ondary and with a low reading voltmeter 
you can easily distinguish every lead by 
the drop of voltage. A single light flexi- 
ble wire runs from the beginning of the 
winding to the fixed condenser. This 
can be purchased or made as desired and 
fastened in one end of the case. 
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The primary terminals should be sol- 
dered last and any point on the circle 
can be chosen for the start. It is proba- 
bly best to take the one nearest the 
top and solder from left to right. This 
complete circle arrangement on the pri- 
mary allows the wave-length to be 
changed quickly. 

Figure 7 gives the details of mounting 
the vacuum valve. The parts are made 
from tubing and rod sweated together. 
Figure 8 gives the hook up. All con- 
nections should be well soldered and the 
brass work polished and lacquered. On 
top of the case a leather handle is fast- 
ened for carrying. It is hardly possible 
to install the high potential battery in 
the set, and in view of the fact that a 
battery needs considerable attention, it is 
just as well to place it in a separate case. 
The filament rheostat can be mounted on 
this. 

Such a set as this would be ideal for 
a launch or boat, where a storage bat- 


A view of the portable vacuum valve receiving 
set described in the Third Prize Article 


tery is available. For general work with 
all spark stations the writer has obtained 
excellent results and the experimenter 
would do well to construct a similar in- 
strument. 

GerorGE STURLEY, California. 


FOURTH PRIZE, SUBSCRIPTION 
TO THE WIRELESS AGE 
How to Transmit Efficiently During 
Hours of Confusion 

Since the passage of the government 
radio regulations all of the amateur sta- 
tions have been huddled together just be- 
low the 200-meter limit. In the vicinity of 
large cities this has resulted in consider- 
able confusion during the hours when 
amateurs are free to work their sets. As 
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Figure 1, Fourth Prise Article 








the law is not to be changed, the ama- 
teurs should do the best they can to elim- 
inate this difficulty. 

A simple remedy is to avoid the use 
of excessive power when transmitting. 
I know of amateurs who are accustomed 
to use as much as % k.w. to communi- 
cate a distance of a few blocks. The re- 
sultant roar in near-by stations satisfies 
the sender, but it is an unreasonable and 
unnecessary form of interference. An- 
other remedy, an all-important one, is 
sharp tuning. This brings us to the sub- 
ject of this article; the description of a 
highly efficient, sharply tuned “town set,” 
which, if generally used, would do away 
with all unnecessary interference in con- 
gested localities. 

The essence of this set is a small 
quenched spark gap, used in conjunction 
with a spark coil, condenser and oscilla- 
tion transformer. Everyone being famil- 
iar with the last named instruments, we 
will turn our attention to the workings 
and construction of the spark gap. The 
advantages of this form of discharger 
are numerous. The one with which we 
are mostly concerned is the fact that a 


pure wave is emitted. That is, the en- 
ergy is practically all radiated at one 
definite wave-length. Besides producing 
a pure wave, this results in greater ef- 
ficiency because more energy will be 
picked up by the receiving station when 
it is concentrated on one wave-length, 
than would be picked up if the energy 
were spread over a series of wave- 
lengths, with perhaps two maximum 
points. The reason for this behavior of 
the quenched gap follows: 

When the potential of the condenser 
is of a certain value, it breaks down the 
resistance of the gaps and the primary 
oscillations surge back and forth in the 
closed circuit. The sparking surfaces of 
the gaps are rounded; that is, the zaps at 
the center are shorter than they are at 
the outer edge as at X, Y, (Figure 2). 
The first set sparks will pass at X, be- 
cause they offer the least resistance 
(shorter) ; but the electromagnetic action 
of the magnetic field set up about the 
discharging current will drive these 
sparks outward to the location of Y. 
This lengthens the gap materially and 
completely damps the primary oscilla- 
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tions and therefore the quenching effect. 
The high resistance of the spark gaps 
immediately returns. Let us consider 
the effect of this on the secondary of the 
oscillation transformer. The primary 
oscillations set up similar oscillations by 
induction in the open circuit. These 
secondary oscillations soon reach a maxi- 
mum, and at this point, the primary os- 
cillations are quenched, as explained. 
See Figure 3, B. This action allows the 
oscillations in the open circuit to become 
very persistent, and to radiate the energy 
at substantially the natural period of the 
open circuit. : 

Now what is the effect of these oscilla- 
tions in the open circuit upon the closed 
circuit? There is no effect, because os- 
cillations that may be set up in the pri- 
mary circuit by the secondary are ef- 
fectually blocked by the high resistance 
of the spark gap. The closed circuit re- 
mains inactive until the condenser has 
again reached the critical value. This 
non-return of energy by the open circuit 
is responsible for the production of a 
pure wave. It also allows the two cir- 
suits to be coupled a great deal closer 
than would otherwise be advisable, which 
fact alone means a greater transfer of 
energy and hence increased efficiency. 

There are three ways in which the os- 
cillations in the open circuit may be- 
come damped: by return of energy from 
the antenna circuit to the closed circuit, 
the resistance of the circuit itself, and 
by radiation. The last-named is the ob- 
ject of the set and is not considered a 
ioss. 

A quenched spark gap suitable for use 
with 4 1 inch-2 inch coil, or larger, may 
be easily constructed. Out of spring cop- 
per No. 16-18, cut eight discs 3 inches in 
diameter, as in Figure 2, P. Next, out 
of the same material, cut fourteen rings 
with an outside diameter of 2 inches and 
an inside diameter of 2 inches. Also cut 
out fourteen discs 1 inch in diameter 
(Fig. 2, R). This work may readily be 
done by means of snippers and neatly 
finished by the aid of a file. Now solder 
the r-inch discs to the centers of the 3- 
inch discs, placing one on each side of 
six and one on one side of the remain- 
ing two. With a file, shape these 1-inch 
discs, shown in Figure 2 at YXY, as ex- 
plained during the description of the 


THE WIRELESS AGE 


281 


working of the gap. Care should be 
taken not to remove any of the surface 
at the center, X. 

Take the metal rings that were cut 
and solder them to the 3-inch discs, 
making sure they are centered. Place 
them, following out the same methods 
pursued with the 1 inch discs, that is, 
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Figure 2, Fourth Prise Article 


place one on each side of six and one on 
one side of the remaining two, selecting 
the same sides that hold the 1-inch discs. 
Cut seven rings out of some very thin 
mica, preferably 0.01 inch thick. The 
length of the gap is determined by this 
thickness. 

The gap is now ready to assemble, as 
shown in Figure 1. Stack the plates up, 
placing a mica ring, MR, between the 
opposing metal rings, CR. ‘They should 
be carefully centered, which is easily 
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done by applying a little shellac to one 
side and sticking the ring in place be- 
fore stacking. Make a simple frame, as 
shown in Figure 1. A convenient meth- 
od is to use three pieces of %4-inch brass 
rod and either screw or solder them to- 
gether. Place a screw, TS, provided 
with a lock nut, LN, in the center on 
top. Mount the two binding posts as 
shown. Place a piece of copper under 
the post on the base and let it extend to 
the center of the base in order to make 
contact with the bottom gap. 

Provide a heavy metal disc, F, and 
place on top in order to transfer the pres- 
sure from the screw, TS, to the rings, 
CR. This keeps the gaps from becoming 
closed when tightening TS. With all 
the discs centered and the mica rings in 
place, press the gaps together with the 
top screw, and lock with the lock nut, 
LN. This completes the gap. It will 
probably be found by tests with a hot 
wire meter, that the total number of 
gaps are not required. Any number of 
plates can be cut out by short-circuiting 
the adjacent 3-inch discs by means of 
clips. 

The customary hook-up is shown at 
A in Figure 3. If the vibrator on the 
coil is now adjusted to give rapid makes 
and breaks, by means of a rubber band 
passed around the head of the coil hold- 
ing the hammer in, or else by stiffening 
the hammer by: introducing paper be- 
tween it and the core, a high clear tone 
will be produced, and the wave will be 
pure and sharp, having the wave-length 
of the aerial circuit. 

K. W. NicHotson, California. 


HONORARY MENTION 
An Improvement on the Average 
Spark Gap 

I do not believe that all rotary gaps 
described justify the trouble and expense 
incurred in their construction, but the 
gap described in this article possesses 
the advantage of being easily and cheap- 
ly constructed and of producing a much 
clearer spark than that obtained by the 
usual type. This effect is mainly ob- 
tained by causing the spark to jump at 
one point only, thereby securing a short- 
er gap and a spark giving only the fun- 
damental tone without the presence of 
rough over tones, which are often so no- 
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ticeable when the spark takes place si- 
multaneously at two points. 

In the description of my apparatus no 
dimensions are given as they will depend 
upon the dimensions of the gap itself 
and the power of the transmitting set. 
Referring to Figure 1, D is a piece of 
stiff brass, about '%4 an inch in width and 
1/16th of an inch in thickness, bent as 
shown so that it will fit under two oppo- 
site plugs on the wheel. A hole is drilled 
in each end of this brass strip, D, the 
two opposite plugs A and B are re- 
moved, the brass strip is fitted over the 
screws, G and H, and the two plugs are 
again screwed into place. 

Care must be taken in bending D to 
have it correctly balanced or the gap 
will not run smoothly. E is a piece of 
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Figure 3, Fourth Prize Article 


spring brass, bent as shown in the fig- 
ure, with a hole drilled in the end, K. 
The binding post, F, which ordinarily 
supports one of the stationary elec- 
trodes, is removed from the base, E, and 
is placed over the screw which holds F 
to the base. Then the binding post is 
screwed into place over E. The contact 
surface, I, of E should be no longer than 
the width of D, namely, % an inch, and 
(Continued on page 298) 





German Portable Sets In The 
World’s War 


HE accompanying photograph 
shows a German wireless field 

set in actual operation on the Mace- 
donian front in the present war. In 
the background can be seen one of the 
Balkan mountain ranges. Owing to 
the mountainous nature of the country, 
it is necessary to have masts of consid- 
erable height. The one shown here is 
a sectional telescopic mast, each of the 
eight sections being four meters high, 
making the height of the mast 32 me- 
ters, or 105 feet. Field sets in the Ger- 


man army carry still higher masts, the 
limit being 45 meters, or 148 feet. 

Far more numerous, however, on the 
Balkan war fronts are the cavalry sta- 
tions, which are intended to safeguard 


the most advanced cavalry patrols. 
These are carried by pack horses, and 
this arrangement permits of a simple 
division of loads, whose weight and 
distribution on the pack saddle is so 
apportioned that the pack animal is 
neither overburdened or hampered. 

The station is provided with a col- 
lapsible military tent, which in bad 
weather gives shelter to the teleg- 
raphers and the apparatus. The sides 
of the tent are utilized in the packed 
Station for covering the packs. The 
primary alternating current used by the 
sender is developed by a light gener- 
ator, the power being supplied by a 
benzine motor. 

The cavalry station carries a tele- 
scopic mast. A horizontal or umbrella 
antenna may be employed for earthing, 
the wires being stretched over the 
ground. These wires are wound up 
according to a system which prevents 
the individual wires from being tan- 
gled, and in a few seconds they may be 
Stretched out or drawn in. 

By day, in a flat country, a distance 
of 100 kilometers can be obtained with 
large receiving antenna, and at night a 
distance of 150 kilometers can be ob- 


tained. The erection of the station 
takes from ten to fifteen minutes when 
four men are employed. The disman- 
tling of the station takes from eight to 

















View of German field set 


twelve miutes. Two men are needed 
for operating the station. The packs 
rest tightly on the back of animals, and 
are subject to a minimum of disarrange- 
ment when the latter are trotting or gal- 


loping. 
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New Vice 





Commander David Wooster Todd, U.S.N., Director Naval Communica- 
tions, and successor to Captain W. H. G. Bullard, has recently accepted 
an appointment as a vice-president of the National Amateur Wireless 
Association. Commander Todd, who is one of the most prominent 
figures in the radio world today, was born in Round Valley, California, 
July 24, 1874. His sea service comprises assignments to fifteen vessels 
of the United States Navy. He has served ashore as instructor in ord- 
nance at the Naval Academy, in charge of the Radio. Division of the Bu- 
reau of Steam Engineering, Navy Department, and as assistant superin- 
tendent of the Radio Service. His appointment as Director Naval Com- 
munciations dates from August 3, 1916 


——————— 


President of N. A. W. A. 
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With the Amateurs 


RESULTS OF THE PRESIDENTIAL RELAY ON 
NOVEMBER 27th 


By W. H. Kirwan (9XE), 


National Chief of Relay Communications, 


NATIONAL AMATEUR WIRELESS 
ASSOCIATION 


HREE hours of real wireless fun 
and testing of various receiving ap- 
paratus was offered you on this night. 
From the great amount of interest that 
was shown, we are led to believe that it 
is the kind of work you like. 

For the benefit of a few Doubting 
Thomases in the east, it is stated that the 
permission to run this relay was received 
from the White House, direct from the 
secretary of the President of the United 
States. The Acting Secretary of the 
Navy, the Hon. Mr. Benson, also gave 
the permission, and it was referred to 
him from the White House before we re- 
ceived the open order to go ahead. 

NAA and NAJ did not send out warn- 
ings as planned, because we withdrew the 
request when it appeared that some were 
trying to make this a political move. 

The relay was started by 9XE sending 
with a one-half inch coil, connected to a 
regular oscillation transformer of the 
pancake type. The coil was going all 
along, and for a sending wave we had 
about one-half of the O. T. short cir- 
cuited by the sending key when it was 
pressed. This compensating wave passed 
through the regular telephone wires, and 
as the receiver was off at 9XE and also 
at 9XR, two miles away, the wave 
worked the Hall wireless relay device, 
which is a sound actuated relay, and auto- 
matically sent the message by working 
a magnetic key at 9XR. 

The relay as conducted was perfectly 
fair, and was open to all amateurs broad 
enough to see the advantage of it. The 
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main idea of the relay was to get some 
idea of the real range of the various send- 
ing stations under adverse conditions. 

Every sending station had a copy of 
the MSG ahead of time, and had instruc- 
tions to repeat a certain letter in a cer- 
tain marked word, and all had different 
words marked. Not even the writer 
knew what word or letter would be 
repeated. Some of the most remarkable 
distances have been covered, and some 
good receiving records made. 

A great many Government and com- 
mercial stations were working at the 
time of the relay, as well as numbers of 
amateurs who appeared to be willfully 
interfering. Throughout, however, the 
results were most gratifying and inter- 
esting. 

No special interests were served in this 
relay, so far as the writer knows, but one 
or two were ignored because we did not 
care to have anyone get the credit for 
running the relay like they did the Wash- 
ington’s Birthday relay of last year. 

Please understand that I am not try- 
ing to commercialize your interest in re- 
lay work, and there is no string tied to 
the prizes. Neither are you urged into 
a mad race for subscriptions for THE 
Wrretess AGE magazine to earn this 
prize. It is human nature to enjoy a 
pat on the back for work well done, and 
that is what you are getting now. Bigger 
and better prizes will be offered later on 
to the best amateur station in the coun- 
try for all around work, so you had bet- 
ter get busy. And don’t forget that the 








286 


writer is assuming all responsibility for 
giving the prizes. 
- INCIDENTS OF THE RELAY 

P. Stover, of Marengo, Iowa, claimed 
to have heard 6SH and rATY. The first 
station is in California and the latter in 
Connecticut. Not checking the mistakes 
cost him his chance for a good credit. 
Chester Sinnett, who lives on Bailey 
Island, off the coast of Maine, clearly 
read 8AEZ and 4DI, checking their mis- 
takes and earning two good credits. Sta- 
tion 5DU, in Dallas, Texas, was clearly 
read by the writer, and did remarkable 
work. 

For sending, the stations are listed as 
follows in the order of their apparent 
superiority—8AEZ, 8NH, 5DU, 9ABD, 
6SH, 8NF, gIC, 8JZ, 7YS, 7ZS, 2ZB, 
8SK—and we came very near forgetting 
gIK, which is really fourth on the list. 
A look at the list will explain the game 
better. QDK—O’Neill of St. Louis—vol- 
unteered to take the place of gACE, who 
was called away at the last moment. Em- 
merton, of Sawtelle, Calif., was listed as 
6Q]J through an error, his call being 6TQ. 
Some stations were not heard at all, 
probably because their sigs were not leav- 
ing their spark gap, and there appears 
to be lots in the country just like this. 
Some stations like 7YS, 7ZS and a few 
others, are hundreds of miles away from 
anyone, and the fact that they were heard 
shows that they work remarkable dis- 
tances. 

Robert Higgy, late of the Lima High 
School, in Ohio, was at his new home in 
Phoenix, Arizona, with the receivers 
strapped on; as usual he caught the MSG 
from 5DU and also heard 9NN talking 
about it with 5DU. This is the kind of 
sending, boys, you want to do, and don’t 
let anyone tell you that this is freak work. 

One good thing about these relays is 
that we are interesting the amateurs in 
the south and west where good stations 
are needed. 


Publicity relays are the only kind of 
relays that are going to be any good to 
you until you are officially recognized by 
the Government as a factor in its third 
line of defense. 

The prize winners are published in this 
issue. Some of them are old war horses 
at the game, and we are all glad to see 
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some new faces looming up over the 
horizon. Keep right after these old 
timers, boys, and make them work. 

There was the usual number of bone- 
heads who have stations for their amuse- 
ment and not for work, but the least said 
about them the better. But don’t forget 
that we have their names on file. The 
station getting the greatest number of 
credits later will be given one of the 
largest prizes ever offered to any amateur 
for faithful work. 

For instance, station 8NH received 6 
credits for checking six stations, as did 
also gMK, and all these will count in the 
final round-up to award the prize to the 
best all around station for sending and 
receiving. 

We collected some wonderful data 
about aerials and fading sigs during this 
last relay, and all we need now is for all 
the stations that participated to send me 
all the dope on their aerial, particularly 
height, shape, size, wires, kind, and how 
the aerial bears with the compass. If you 
haven’t a compass, better borrow one, and 
let me know how it runs with the com- 
pass ; also state if it is level, on top, or 
inclined, and how much. Radiation is 
not important unless you have a cali- 
brated wave-meter. If you will send this 
dope at once it will be turned over to the 
experts of the Institute of Radio En- 
gineers and all the discussions concern- 
ing it will be published for your benefit. 
Before we get interested in the schedules 
and so forth, don’t forget that the writer 
thanks you one and all for the interest 
you are taking in this work, for your 
most kind assistance, and for the thou- 
sands of kind letters that have been re- 
ceived. 

Some of you wanted immediate replies 
and even enclosed a stamp, but it is a 
physical impossibility for one man who is 
obliged to work as hard as any of you 
to find the time to do so. More than 
100,000 signatures were received to the 
relay MSG, and nearly all of them were 
counted by the writer. 


THE PrizE WINNERS 


8YZ—Peabody High School of Pitts- 
burgh, Pa., is awarded the second prize 
of one tubular audion panel, assembled 
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with two filament bulb, rheostat, and 
ready to be connected up for use, for get- 
ting 1,893 signatures of American citi- 
zens. This panel has been donated by the 
National Electric Mfg. Co., Mallers 
Bldg., Chicago. 

2AGJ—]J. K. Hewitt, of Albany, N. Y., 
turned in 861 signatures and receives the 
3,000-ohm pair of phones, 55 type, un- 
conditionally donated by the Wm. B. 
Murdock Co., of Chelsea, Mass. This 
is the third prize. 

The Ames Radio Club, of Ames, Iowa, 
turned in 777 signatures and evidently 
had a lucky combination of figures; to 
this organization is awarded the fourth 
prize ; a pair of 2,000-ohm phones, 55 va- 
riety, made by and donated by the Wm. 
B. Murdock Co. This is the new club 
just formed by some very progressive 
amateurs and you will doubtless hear 
more from them later. 

9HQ—Owen R. Terry, Stoughton, 
Wisconsin, gets the fifth prize for turn- 
ing in 716 signatures to the MSG. This 
will be one two-filament tested electron 
relay, donated by the Pacific Research 
Laboratories, of San Francisco, Cal. 
This company would not consider any 
other arrangement but that the writer 
permit them to give ten of these prizes 
to the lucky winners. 

The following will therefore get an 
electron relay from the Pacific Research 
Laboratories : 

J. I. Greene, Rock Falls, Ill., 714 sigs. 
A newcomer in the game. 

9RD—F. M. Bailey, Clinton, Iowa, 554 
sigs. An old war horse, with a son 
twenty-one years old. 

9NY—R. O. Strock, Polo, IIl., 502 sigs. 
An ardent worker. Watch him for re- 
sults. 

Glenn Fordyce, Anita, Iowa, 338 sigs. 
This little fellow is a “newsie.”’ 

9IK—R. W. G. Mathews, Chicago, II1., 
315 sigs. A pleasant fellow, hard worker 
and Ar amateur. 

gACM—A. E. Jeffrey, High School, 
Goshen, Ind., 281 sigs. A busy school 
teacher who finds time for a little recrea- 
tion that also interests his pupils. 

11Z—Robt. T. St. James, Grt. Barring- 
ton, Mass., 279 sigs. A bright star in 
the east. 

8ACK—Russell Blair, Norwood, Ohio, 
245 sigs. Chock full of grit. 
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5CW—H. L. Ansley, Birmingham, 
Ala., 213 sigs. Our little Southern 
brother. 

The following did well, and will get a 
prize of a three months’ subscription to 
Tue Wrretess AGE. If you are already 
acquainted with this wonderful magazine, 
you will have the date for renewal of sub- 
scription advanced three months: 

6SI—Leander S. Hoyt, Hayward, Cal. 

9QF—C. E. Lockwood, Waterloo, 
Iowa. 

8NH—Mrs. C. Candler, St. Marys, 
Ohio. ‘ 
3ST—R. R. Chappell, Richmond, Va. 

3GX—G., S. Robinson, Richmond, Va. 

1ASI—E. W. Merrow, Worcester, 
Mass. 

1ATY—H. Holcomb, Windsor Locks, 
Conn. 

9MK—E. H. Gittings, Lanark, Ill. 

gOM—C. P. Finley, Cedar Rapids, 
Iowa. 

9GF—H. G. Eytt, Denver, Colo. 

J. A. Goorish, Chicago, II. 

L. P. Englund, Moline, Ill. 

gACO—E. Wittick, Moline, Ill. 

E. A. Smith, Oakville, Wash. 

8ALE—H. Alexander, Grove City, Pa. 

D. K.—Kent Bros., Dewitt, Iowa. 

W. S. Rothrock, Winston-Salem, N. C. 

Eric Austin, Sacramento, Cal. 

St. Martins College, Lacey, Wash. 

8AEZ—M. B. West, Lima, Ohio. 

The prize winners listed will please 
write to THE WIRELESS AGE, send their 
correct addresses at once, and they will 
get the magazine. I compliment you all. 

Commercial stations that were called 
ORM by a great many stations who 
were trying to pick up the MSG; WHB, 
NAO, NAT, WRU, NAJ, WGO, WUF, 
WGV, WNU, and a few others. 

Amateur and special stations that were 
called QRM by many amateurs: 8YO, 
5AM, 2AGJ, 2DA, 4CL, 9TZ, YJ, 9XN, 
6BJ, 5ZC, 1ON, 9AKH, 9KU, 9UN, 
8XA._ There is a possibility that a great 
many of these were not read correctly, 
and our apologies are offered to those 
that are not guilty. 

Tue First Prize 

The one KW, new type, Thordarson 
transformer, offered by the Thordarson 
Electric Mfg. Co., of Chicago, is still safe 
at last reports. Kenneth Briggs, of 
Rochester, N. Y., and J. N. Simpson, of 


















the same city, were on the watch and had 
located Mr. Hughes at the Hotel Seneca 
in that city. As soon as each of them 
received the MSG, he went with all speed 
to the hotel, and Mr. Briggs evidently 
arrived first. He relied on the clerk to 
give the MSG to Mr. Hughes and the 
ii clerk forgot it. Mr. Simpson arrived 





someone else had been there ahead of 
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him and he left without verifying it. Both 
these young men had a good chance, and 
will probably always remember that hotel 
clerks are in a class by themselves. A 
later letter from another amateur states 
that a dandy fire escape outside of the 
building would have permitted both of 
them to hand the MSG to the Presiden- 
tial candidate and given him the surprise 
of his life. 













































5 soon after and the clerk told him that 


The Stations that Received the Message 


Following is a list of stations that received the MSG and checked the mis- 
takes. Each credit means that this station checked the mistake from one certain 
station ; those with six credits, for instance, checked six different stations: 


CREDITS 
8NH—Mr. and Mrs. C. Candler, St. Marys, Ohio...................44. 6 
ee SO CE Me. cs cece cbie cece cece vevvcenesesas 6 
ne i I is I OS os vg wave wee e ces ebeceesivcoeers 5 
Saran, SUREEINU, WHORWONOEE, WEE. 6. oc cic cece te ccc ceeseeececen 5 
Se Oe OO I, RN i wos dive edo SSNe seeweoesseseassiie 5 
4DI—W. S. Rothrock, Winston-Salem, N. C............. 0. cece cece eeeee 5 
8ALE—Alexander Bros., Grove City, Penna................. cee eeeeees 4 
ere re rer rere 4 
eR I COMIN, MU ss, ice dew se 'se tees ee deccecsceuvees 3 
een Me MN, SM BIDS oso os os Hb e acc edie bce bossccnstavewdeus 3 
niZ—R. T, St. James, Grt. Barrington, Mass: ............0..0 ccc cee eee 3 
hs a ob oN vies db ba oss vaveuenews 3 
gWS—Coy V. Patterson, Kansas City, Mo...................... 5c eee 3 
rete, Wr MI I ID ss Sic dee eee c asc eh weed cece voeeses 3 
er I EO BEB vn vias oo ede eo week ec cevessceevendeus 3 
From. mares Comers, Lacey, Wash... .... 0.0.6.5. esi cceeccwen 2 
a me A I, Os co cnn tia tia ceed ness sedecewsseeuees 2 
8CO—H. W. Harmon, Grove City College, Pa...................00eeeee 2 
Oe a i a ae 2 
SPER NN, COOUUUIOE, LLB... cree ce cccacewecovcveteceeses 2 
Senne, Wey MOU, POON. WWOER. 6. oc sce cece be essccscecccceses 2 
SM es cds is Went y tb eucdavesdeesecses 2 
ee, ee COE, OE, DEIN os Sec ev cedew eed vesecsececiess 2 
SA BSR ee ee er ee I 
3RO—W. T. Gravely, Danville, Va............. Dado tate vb ey sheet I 
Towne, ©, OW: Gr PRIVEE, PAORGS wo ioc iba oe ewe cwcceeen I 
9oVS—Parker Wiggin, Kansas City, Mo................. cece ce eeeeeees I 
as a eS I WM 3s anh 5s wis d'v'g Sale wg oes coesevesccceen I 
eee: Wc) NOD, PEENNIN, WIR 5 50 os ove vis pbc icv ed ben ss cccecevedes I 
peer anee POGUES PROBING, TRE, 6 is. ci cc eee ces ve ceeccbescecesceses I 
Oe ee I 
Ley MN, WI, GRIN wd ya wUinwbdivbe d odedbe vedevcsscsvececs I 
Grmeamrie mami, ncramento. Cal... ok. os bc. cba cb eke cc vclecceeeen I 
Og ois aula ve give ec bee's a¥eaicoccsévawen I 
S.C I MN eosin cc wdsivcweseressbeececccenecevas I 
ee, ay I, TIN I, CE, ik ie Sete cece caccievecscccdens I 


SUN]. W. Peckham, Middleton, R: 1... . 2... lek ccc tec eee 
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“ 5DU—B. Emerson, Dallas, Texas......................0seeeees Siekes I 
el Chad ee Me me oe reer rn ere Tarr yy I 
A GTip<-0a, Momartams, Bewetien, Se i555 eas oo sen ohn cece sd iawehanewa I 
pe SO: Dis GUOUOU, TRG NS cB A ha a pV ka oo Sing 05% Coins o baaw eaves I 
we gFA—L, A. Walker, NG MIS ara Ga oes Fa SKS Su dA eee Bea hs ees I 
of SC. SPU, TC, Wei bobs 055 cr dys bawes God dsuwe Fadh wes ees I 
a Feo, C. CII, CRI, Tas 0 5.5 sick Sate os ee a wiks views Se vee I 
“d SOL nc AUN, COOMBS ob 0 55.56 oe vg Von cb ve dcceddwies Lives I 
; iCal, We ie 5 6 0 5's 0S wine 6h nk oe deers ebieaoreee 1 


These received the MSG but forgot to check mistake: 
6DM—Robt. Higgy, Phoenix, Ariz. 
1EAA—T. H. Gavin, Fall River, Mass. 
8AAK—C. R. Pardridge, Saginaw, Mich. 
5BV—J. M. Clayton, Little Rock, Ark. 
gTZ—J. A. Gardner, Eureka, S. D. 
9TZ—E. R. Isaak, Eureka, S. D. 
9RW—H. J. Pourhop, Sheboygan, Mich. 
1DX—S. Sandreuter, Stamford, Conn. 
gZL—Cecil Bridges, Louisville, IIl. 
J. T. Moorehead, Greensboro, N. C. 
J. N. Simpson, Rochester, N. Y. 
R. Ray, Park Rapids, Mich. 
F, Jameson, Leavenworth, Kan. 
B. Emerson, Monroe City, Mo. 
‘S. D. Darley, Jacksonville, Ill. 
W. L. Galloway, Xenia, Ohio. 
There were hundreds of others who merely stated that they had received the 
MSG, and did not state from what station and did not check mistakes. 
The following is the list of sending stations that worked on the relay and 
also the stations that read them and checked their mistakes: 
gXR—Heard by: 9LP-gPY-9gNY-9JT-9FW-1ZF-gRD-gWS-9VS-9gACO-9ZL- 
9FA-9gIC-9L W-8A OZ-91K-DK-2AGJ-oKF. 
9YA—Heard by: 9LP-9MK-9YE-9N Y-9J T-gFW-5DU-9gRD-gDK-gWS-9ACO- 
9FA-9TZ-8ACK-9IC-DK-9GY. 
9ZS—Heard by: 9LP-9gPY-gMK-9N Y-9J T-9oF W-8AAK-9RD-QWS-o9V S-gACO- 
9ZL-gFA-8N H-9LW-9IC-9ACM-9IK-5OX-DK-2AGJ-9GY-9KF. ' 
olK—Heard by: 9BJ-gNY-3RO-9]T-9FW-1ZF-8NH-9gDK-9ZL-1DX-8ACK- 
3ZS-9ADT-9LW-3RD-8ALE-gIC-9KF. 
9ADT—Heard by: 9IK and 8NH. There seemed to be.a fading from this 
station on relay night. 
7ZS-7DJ-7YS—All heard each other, and if you will refer to the map you will 
see what great distances were covered. 
9BD—Heard by: 9MK-9JT-9FW-8NH-9PD-9DK-8ACK-9LW-1IZ-gIC. 
8JZ—Heard by: 4DI-9JT-9FW-8NH-9RD-8ACK-8ALE-5BU-8CM-9IK-2AG]J- 
gGY. 
8ADE—Heard by: 8NH and gIK, but the latter station said that his sigs were 
faint. 
8SK—Heard by: 9BJ-gADT-8NH-8ALE-1IZ-8ARB-2ZB-9IK-2ALI-9GY. 
9ZF—Heard by: 9LP-9gADT-9MK-9]T-oF W-9RD-9VS-7ZC. 
8YI—Heard by: 9BJ-9LP-8ALE. 
8AEZ—Heard by: 9BJ-9LP-9FA-3RO-4DI-9]T-oFW-8NH-1ZF-9MK-9MY- 
gNY-9RD-9gGY-gDK-8AAK-1UN-3RD-8CO-9ADT-8ALE-3ST-3GX-5 BU -11Z- 
gIC-2ZB-1ASI-9IK-9gACM-5CW-9LW-8ACK-2ALI-4CK-30Z-9HQ-80G. 
2ZB—Heard by: 8YI-83NH-9RD-9IC. 
gQOF—Heard. by: 9LP-9gMK-9RD-oVS. 
8NH—Heard by: 9BJ-9LP-9N Y-3RO-4DI-gMK-3RD-8AAK-9RD-gDK-8ALE- 
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8CO-8QG-9IC-5BU-11Z-8ACK-8AOZ-9IK-5CW-9GY. 


9ABD—Heard by: 


9BJ-9LP-9ADT-9MK-8NH-8ALE-4DI-9RD-9DK-8CO- 


gIC-8ACK-sBU-8AOZ-9IK-sOX-5CW-sAA-9GY. 


5DU—Heard by: 


9BJ-8NH-9JT-9F W-9ADT-5CQ-9RD-gDK-9VS-9IC-6DM- 


8ACK-5BU-5BV-5EK-gIK-5OX-5CW-5AA-9GY. 

gFA—No one reported that they heard these sigs. 

6SI_—No one reported that these sigs were heard. 

6SH—Heard by: gL P-gADT-6AS-6PN-6WF-6SR-6SL-7YS. 

IATY—Heard by: 9LP claims to have heard this station, but did not read his 


mistake. 

9KT—Heard by: 9LP-gIC-9VS. 
glC—Heard by: 
8ACK-9HQ. 


9BJ-gRD-9gADT-9DK-8CO-sBV-9IK-oLW-8ALE-8NH-8AC 


gRK—No one reported hearing this station. 


yDK—Heard by: gADT-5BV. 


8CO—Heard by: 9BJ-9DK-3ST-3GX-3RD-8ALE. 


3RD—No one reported this station. 
6TQ—Heard by: 6SH-6WF-6SR. 


50OX—No one reported the sigs from this station. 
4DI—Heard by: 8ALE and the station at Bailey Island, Me., as well as lots of 
local stations, and 3GX-3ST, in Richmond, Va., heard this station. 

The writer extends his thanks to the three bureaus of information: F. B. 
Chambers Co., of Philadelphia ; Illinois Watch Co., of Springfield, Ill.; Mr. G. S. 


Johnson. 


6SH—Our Western friend, MacQuarrie. 


This was a splendid chance to wish some hard work on them, and we feel sure 
they will have some excuse about serving on the next relay. 

If the prize winners will write to the donees of their respective prizes and 
give their address they will receive the prize. ' 

Refer in your letter to the Presidential Relay, and to the fact that your name 


is published in THE WIRELEss AGE. 


If anyone has any trouble at all write to: 


Cordially yours, 
oXE, 
Davenport, Iowa. 





It has been announced that the San 
Francisco Radio Club will publish a 
forty-eight-page magazine, The Pacific 
Radio News. The first issue of the 
magazine, ready for distribution on De- 
cember 15, will contain full details of 
the proceedings of the Club during the 
last three months and also many instruc- 
tive articles, including “Capacity Tun- 
ing.” The current Pacific coast news 
and diagrams of various systems of ap- 
paratus operated by members of the 
Club, will also be published. The price 
of the magazine will be ten cents a copy. 

At a meeting of the Club held recent- 
ly, C.’S. Zelk, operator on the U. S. S. 
Raleigh, delivered a lecture, describing 
in detail the various types of radio sys- 
tems used aboard battleships. His lec- 


ture was followed by an_ instructive 
paper on “Storage Batteries,” delivered 
by Sergeant T. J. Ryan. 

P. R. Fenner was elected manager of 
the Pacific Radio News to succeed H. 
R. Lee, who resigned because of the 
fact that his time was so fully occupied 
with his duties as secretary and treasur- 
er of the San Francisco Radio Club. 

The initiation fee for members and as- 
sociates will be increased to $2.00 be- 
ginning January 1, 1917, the dues re- 
maining at twenty-five cents per month. 
A membership campaign has been begun 
in order that the names of 100 members 
may appear on the directory by the end 
of the year. At present seventy opera- 
tors are active members of the organi- 
zation. 

















Drifting 








An Actual Experience Narrative of Adventure, 
the Scenes of which are’ Laid in 
Tropical Seas 








F you follow the 
sea long enough 
you'll surely meet 
with adventure. That 
has always been my 
contention and fact 
bears it out. So 
when I found myself 
in the perils described 
in ‘the following re- 
cital I was not great- 
ly surprised. 

My story has to do 
largely with the D. N. Luckenbach, an 
American freighter, which had been sent 
to a drydock in New York, and there 
refitted with oil-burning engines. I 
joined the ship in New York in sole 
charge of the wireless equipment which 
had just been installed. Then we left 
for Norfolk, where we picked up a car- 
go of coal, and cleared for Rio de 
Janeiro. The voyage to South America 
passed pleasantly enough. 

We left Rio on the northbound trip 
without an ounce of cargo or ballast in 
the holds. Abreast of Pernambuco we 
found a favorable current that bore to 
the northwest at a speed of three knots 
an hour, which, added to our own rate, 
made a snug little total each day of dis- 
tance covered. 

On the night of June 5th, at eleven 
o'clock, I rose from my set prepara- 
tory to turning in, when I was arrested 
by a strange tremor beneath my feet. 
This was followed by a crashing and 
jolting which drove me out on deck to 
seek the trouble. I peered down the 
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By Alexander Schneider 


engine room grating and then looked at 
the decks which seemed in the dark- 
ness to be heaving up and falling back 
like the inflation and deflation of a toy 
balloon. With a final rending crash 
that staggered me the vessel came to 
rest, rocking gently in the trough of 
the waves. 

Immediately officers and crew tum- 
bled out on deck inquiring regarding 
the trouble. The engineers soon found 
out that a propeller shaft had been 
broken. In fact, it was the extreme 
end section, the tail-shaft, which had 
been fractured. A scaffold was rigged 
over the stern and preparations were 
made. to remove the broken shaft and 
replace the broken section. If this 
plan had been feasible, there would be 
but little to relate. But it was not, the 
chief engineer declaring that extensive 
repairs were impossible on the open 
sea. 

The accident had occurred sixty 
miles off Cayenne in French Guiana 
while we were headed for Trinidad, 800 
miles* away to the northwest. The 
three-knot current continued in our 
favor and we drifted toward that port 
at rates of speed varying from twenty 
miles one day to 120 miles on another. 
The last record was made with the aid 
of the wind, an offshore breeze that we 
caught in crude sails made of the tar- 
paulin hatch covers. Rigged to the 
stays and booms, they bellied out nice- 
ly. They were a constant source of 
worriment, however, for sudden squalls 








ripped them down on more than one 
occasion. 

Seventeen feet of water had been ad- 
mitted into the forward hold in order 
to weight that end of the ship down 
and bring the after end clear of the 
water so that repairs might be carried 
out over her stern. This helped not at 
all, as we lacked tackle heavy enough 
for moving the propeller, which, with 
the broken section of shaft, had been 
pushed and jammed securely against 
the rudder-post. We swung about on 
the bow of our ship as if on a pivot, 
and it became plain that a strong wind 
might capsize us. An attempt was 
made to empty the hold of water, but 
the pumps were clogged with the resi- 
due of the coal dust that had sifted to 
the bottom from our southbound 
cargo. Then the boson and a sailor, 
defying the heavy timbers that washed 
about in the hold 
with each surge of 
the water, dove re- 
peatedly to the bot- 
tom, and in two 
days succeeded in 
freeing the pumps. 
This accomplished, 
we were soon clear 
of the danger of 
capsizing. 

All this time I 
was far from idle, 
going on watch at 
seven in the morn- 
ing and often retir- 
ing after one o'clock 
the next morning. 
My first message 
was to the owners in New York. This 
was sent via the Barbados wireless sta- 
tion, 900 miles away, and ordinarily 
out of my communicating range. Dur- 
ing the week that followed the captain 
was busy considering salvage and tow- 
ing offers. 

Arrangements were finally made 
with a firm in Trinidad and we gave 
our probable position for the following 
noon. Then we settled back and waited 
for the tug which, we hoped, would 
bring us into port two days after it ar- 
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rived. But the next day dawned and 
passed without any signs of our tow. 
Meanwhile an attempt was made to 
attract attention by sending up col- 
umns of smoke during the day and 
burning colored signals at night. And 
still we drifted. When the island of 
Tobago came into sight a swift current 
swept us quickly sidewise toward the 
Grenadine Shoals, a low-lying group of 
coral reefs consisting for the most part 
of small islands. 

As we drifted, the lead was heaved 
and when bottom was finally found at 
twenty fathoms, over went our anchor, 
Fortunately it held and, with the nose 
of the vessel headed out to sea, the 
ship’s company felt that the peril was 
lessened. However, the dangerous cur- 
rent broke and swirled past the vessel, 
the coast of Little Martinique, seven 
miles distant, being in view all day. 

That night the tug 
appeared. She had 
made several search- 
es for the Lucken- 
bach and on one oc- 
casion had put into 
St. George’s to ob- 
tain our position by 
cable from the wire- 
less station in Trini- 
dad. 

Our troubles were 
at an end, however, 
for the tug, after 
bucking the current 
for a full day, 
steamed off with the 
Luckenbach in tow, 
headed for Trini- 
dad. Then life once more resumed its 
normal proportions and I was free to rest 
after my long vigil in the wireless room. 

Our drifting totalled more than 760 
miles and extended over a period of al- 
most two weeks. While the stock of 
food had been sufficient for a longer 
time, the question of how long our 
water supply would last had begun to 
worry us, and, although none ‘of the 
ship’s company had suffered privation, 
all were glad when the Luckenbach 
was once more in a safe haven. 
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Vessels Recently Equipped With Marconi Apparatus. 





Names. 


Owners. 


Call Letters. 





Lackawanna 
Mundale 
Fordonian 
Viking 

Samuel Mitchell 
Alpena 

Huron 
Wyandotte 

Car Ferry No. 6 
S. Y. Nirvana 
Capto 

Adalia 

Chariton 


Munson Line 


B. Stolt Nielsen 
Hall Line 





R. Lawrence Smith 


American Star Line 

Compania Navegacion Del Sureste 
Huron Transportation Co. 
Wyandotte Trarfsportation Co. 
Wyandotte Transportation Co. 
Wyandotte Transportation Co. 


Rodman Wanamaker 


George M. Embiricos 


KOP 

KUJ 

(Not assigned ) 

(Not assigned ) 

WEJ 

WwcCcs 

WCH 

WwCcO 


Ann Arbor Railroad Co. WDQ 
( Not assigned ) 
LGL 


( Not assigned ) 
SVO 








IN RECOGNITION OF OPERA- 
TOR HEBDEN’S LOYALTY 

A letter expressing the regrets of the 
officers of the Marconi Wireléss Tele- 
graph Company of America because of 
the death by drowning of Percy Burdon 
Hebden, an operator in the Marconi 
service, has been sent to Miss Florence 
Hebden of Philadelphia, his sister. Ac- 
companying the letter was a check for 
$500, sent in accordance with the Mar- 
coni Company’s plan for providing life 
insurance for its employes. The letter 
follows : 

November 16, 1916. 
Miss Florence Hebden, 

3300 D Street, Philadelphia, Pa. 
Dear Miss Hebden: 

It was with deep regret that the of- 
ficers of the Marconi Wireless Telegraph 
Company of America learned of the 
death, by drowning at Rio Janeiro, of 
your brother, Percy Burdon Hebden. 

His record of service, dating from 
September 13, 1913, shows that he had 
earned a name for devotion to duty, re- 
liability and steadfastness of purpose— 
characteristics which will be associated 
with memories of him for years to come. 
He was one of those who kept vigil on 
the sea in calm and storm, facing hard- 
ship, peril and privation with unflinch- 
ing eyes, in order that he might protect 
the lives of others. For these reasons 
the Marconi Company is particularly 
proud to have had him in its service, and 
it is not too much to say that he well ex- 


emplified in various ways the ideal which 
it seeks to maintain. 

The loyalty which Marconi operators 
give prompted the Company to provide 
life insurance for them, and in accord- 
ance with this plan, you as the bene- 
ficiary named in your brother’s policy, 
will receive $500. You will find enclosed 
a check for this amount. 

With assurances of our sincere sym- 
pathy because of your bereavement, we 
are 

Yours very truly, 
E. J. NALLy, 

Vice-President and General Manager. 

Miss Hebden wrote in reply: 

November 19, 1916. 
Mr. E. J. Nally. 
Dear Sir: 

Your letter of November 16 reached 
me yesterday, also the check for five 
hundred dollars, for which please accept 
our sincere thanks. 

As I am now the only support of my 
parents, this money will be very accept- 
able. 

It has given us great pleasure to have 
your letter and we shall always keep it 
as a memorial to my dear brother. 

Percy was an ideal son and brother, 
and his loss is keenly felt by all of us. 

Again thanking you for your prompt 
attention in this matter and for your 
much appreciated letter, I am, with best 
wishes for the success of the Company 
and yourself, 

Sincerely yours, 
FLORENCE HEBDEN. 





Queries Answered 


Answers will be given in this department to questions of subscribers, covering the ful! 
range of wireless subjects, but only those which relate to the technical phases of the art and 


which are of general interest to readers will be published here. 


The subscriber’s name and 


address must be given in all letters and only one side of the paper written on; where 
diagrams are necessary they must be on a separate sheet and drawn with India. ink. Not 
more than five questions of an individual can be answered. To receive attention these rules 


must be rigidly observed. 


Positively no Questions Answered by Mail. 


S. R. H., New York City, inquires: 

Ques.—(1) When employing a 2 k.w. trans- 
former operating from a sixty-cycle source 
of alternating current, which do you consider 
the better method of connection: placing the 
spark gap in parallel with the secondary wind- 
ing, or the condenser in parallel with that 
winding? 

Ans.—(1) Either method may be used with 
practically equa! results. It has been stated 
that placing the spark gap in shunt to the 
secondary winding, protects the secondary 
pancakes or windings of the transformer 
from puncture which might be occasioned by 
the reactance voltage of the condenser. Thus 
during the period the condenser discharges 
across the spark gap, the secondary winding 
is practically short-circuited and is thereby 
protected from the oscillations of radio fre- 
quency. 

Ques.—(2) What should be the capacity of 
a condenser to operate at 425 meters, the sec- 
ondary voltage of the transformer being 16,500 
volts? 

Ans.—(2) A capacity of .o2 microfarad is 
about the correct value. 

Ques.—(3) On page 42 42 of the book “How 
to Conduct a Radio Club” a diagram is given 
of the connections for measuring the wave- 
length of an aerial. Should not the secondary 
winding of the oscillation transformer be in- 
cluded in the circuit to get the wave-length 
under operating conditions? 

Ans.—(3) Yes, but the method presented 
was merely intended to show how the natural 
or fundamental wave-length of an antenna 
system can be obtained. The actual increase 
in wave-length, due to the secondary winding, 
must, of course, be taken into account when 
si set is to be operated on a stated wave- 
ength. 

Ques.—(4) On the hypothesis that the vac- 
uum, valve is operated by changes of potential 
and that the voltage component of the energy 
in the antenna system is a minimum at the 
earth connections, would it not be better to 
place the loading ‘coils on the ground side of 
the tuner, rather than on the aerial side? 

Ans.—(4) The. correct position for this 
loading coil and the resulting potential de- 
pends upon other factors, such as the general 


over all distribution of current in the antenna 
system, which, of course, can only be approxi- 
mately calculated. It may be that in certain 
cases the apparatus will give better response 
by connecting the loading coil in series with 
the earth, but examples“could be cited where 
the statement does not apply. Several vari- 
able factors enter into this problem which 
would require an exceedingly lengthy discus- 
sion and a statement of facts in a particular 
instance. Why not satisfy yourself by carry- 


ing out the experiment? 
* * * 


P. B. B., Statesville, N..C., inquires: 

Ques.—(1) Please state the approximate 
wave-length of an aerial consisting of 4 No. 
14 copper clad wires, 100 feet in length with 
an average height of 60 feet, the wires being 
spaced two feet apart. The lead-ins are 50 
feet in length. 

Ans.—(1) The wave-length of this aerial is 
approximately 200 meters. 

Ques.—(2) Also please state the natural 
wave-length of an aerial consisting of four 
No. 14 aluminum wires, 100 feet in length. 40 
feet in height, the wires being spaced 23 
inches apart. The lead-ins are approximately 
25 feet in length. 

Ans.—(2) The approximate wave-length of 
this aerial is 170 meters. 

Ques.—(3) Both of these aerials are of the 
inverted L type. Could I hear the station at 
Arlington, Va., and Guantanamo, Cuba, with 
the small aerial? 

Ans.—(3) Provided your station is equipped 
with the proper type of receiving apparatus, 
you should have no difficulty during the night 
hours in receiving signals from either of 
these stations. 

* * x 

O. S., Bonner Springs, inquires: 

Ques.—(1) What would be the receiving 
range and approximate wave-length adjust- 
ment of the panel receiving set described in 
the Third Prize Article in the October, 1916, 
issue of THe Wiretess Ace, when connected 
toa single wire aerial, 600 feet in length and 
35 feet in height, with a lead-in 4o feet in 
length? 

Ans.—(1) The equipment described in that 
issue will not respond to wave-lengths in ex- 
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cess of 1,600 meters, although you may be 
able to receive signals from Arlington by rea- 
son of forced oscillations in the tuning cir- 
cuits. For example: Your aerial system may 
respond to wave-lengths of 2,500 meters with 
the variometer connected in series, but the 
secondary circuit Would not be in resonance 
with the aerial circuit. 
* * * 

J. D. D., New Castle, Pa., inquires: 

Ques.—(1) Please state the call letters of 
the Eiffel Tower Station in Paris. 

Ans.—(1) The official call letters are FL, 
but we are not certain that they are being used 
at present. 

Ques.—(2) What type of oscillation trans- 
former is considered best for %4 k.w. transmit- 
ting set? 

Ans.—(2) The inductively-coupled oscilla- 
tion transformer is generally preferred be- 
cause it permits the coupling between the 
primary and secondary windings to be easily 
adjusted. Practically equal results can be ob- 
tained with the auto transformer, but in order 
that the coupling between the primary and 
secondary windings may be varied over a con- 
siderable range, the helix must be fitted with 
3 contact clips. 

Ques.—(3) What is the agproximate wave- 
length of an aerial 200 feet in length, com- 
prising 4 wires spaced 24 feet apart? The 
average height is 67 feet from the earth. 

Ans.—(3) The fundamental wave-length of 
this aerial is approximately 367 meters. 

Ques—(4) Will a seventy-five-ampere fuse 
installed between the lightning switch and the 
aerial switch, affect the receiving range of a 
station ? 

Ans.—(4) No. 

Ques—(5) What is the wave-length of 
WCYV, the Marconi station at Cape May, N. J.? 

Ans.—(5) The standard wave-lengths of 
300 and 600 meters are in use. 

* * * 

A. E., Covington, Ky., inquires: 

Ques.—(1) What would be the most ad- 
vantageous method of constructing an aerial 
to be erected between a 125-foot pole, 50 feet 
distant from a 15-foot pole, the latter mounted 
on the top of a 30-foot house, making the 
total height of 45 feet? 

Ans.—(1) A flat top aerial comprising 
four wires spaced 2 or 3 feet apart, stretched 
from the top of the high mast to the mast 
atop of the house, the lead-ins being ex- 
tended from the lower end to the apparatus, 
will give the best results. 

* * ok 

H. E. W., Valley Station, Ky., inquires: 

Ques.—(1) Could the apparatus described in 
the Third Prize article in the October, 1916, 
issue of THe Wrretess Ace be employed to 
receive the time signals from Arlington? If 
so, what would be the dimensions of an aerial 
for use in connection with it and also what 
should be the resistance of the phones and 
the capacity of the fixed condenser? 
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Ans.—(1) This apparatus will not respond 
to the wave-lengths of Arlington without the 
addition of loading coil in the antenna circuit 
and a similar loading coil in the secondary 
circuit. The resistance of the telephones 
should be approximately 2,000 ohms and the 
fixed condenser should have a value of ap- 
proximately .005 microfarad. 

* * * 


F. R. B., Omaha, Neb.: 

By reference to page 108 of the November, 
1916, issue of THe Wrretess Ace, you will 
see that the natural wave-length of your aerial 
is slightly under 150 meters and the addition 
of the secondary winding of your oscillation 
transformer in series will not increase the 
wave-length beyond 200 meters. However, 
the capacity of the condenser in the closed cir- 
cuit is excessive for this wave-length. You 
should cut out one section of the moulded 
condenser, thereby lowering the capacity to a 
value of .0085 microfarad. The primary wind- 
ing of the oscillation transformer then re- 
quires no more than 1% to 2% turns to ob- 
tain the wave-length of 200 meters. In fact, 
we believe that the emitted wave of your sta- 
tion is close enough to 200 meters to escape 
complaint on the part of the Government 
Authorities. 

x *k x 

A. P., Lawrence, Kas.: 

The statement made in another publication 
that the secondary winding of the 3-inch 
spark coil should have 1% pounds of No. 30 
enameled wire, is a typographical error. The 
actual secondary voltage of an induction coil 
depends upon the action of the vibrator as well 
as upon the over-all design of the windings 
and core. On this account, different manu- 
facturers have cores of different dimensions 
for given spark lengths. 

The 3-inch coil to which you make refer- 
ence should have from one and one-half to 
two pounds of No. 36 enameled wire in the 
secondary winding. This should be divided 
up into either two or three units. 

The average 3-inch spark coil consumes 
from sixty to eighty-watts direct current. 

The condenser of large capacity you desire 
can be constructed of two sheets of tin foil, 
go feet in length, 6 inches in width. These 
should be separated by a thin sheet of paraf- 
fin paper placed between the two sheets of 
tin foil and another sheet of paraffin paper 
placed on the outside. The entire unit is then 
rolled up in circular form and the connections 
are brought out from the iside and outside 
sheeting of tin foil to the binding posts. 

* * * 


C. W. L., Canton, Ohio: 

Possibly you may be able to cut down the 
flickering of the lights caused by the opera- 
tion of your transmitter by readjustment of 
the condenser capacity at the secondary wind- 
ing or by placing a reactance coil in series 
with the primary winding. In some sets a 
reactance coil is placed in shunt to the tele- 
graph key and a portion of the load is taken 
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by the transformer at all times, but there is 
not enough current to cause the spark to dis- 
charge across the gap. When the sending key 
is closed, full value of current flows to the 
primary winding and the spark functions. 
Transformers equipped with a magnetic leak- 
age gap give the least trouble in this respect. 
* * * 


VS V, Lodi, Cal: 

Presuming that you intend to use a vacuum 
valve detector in connection with your re- 
ceiving tuner for 10,000 meters, the following 
dimensions are applicable: The primary wind- 
ing may be 1o inches in length, 7 inches in 
diameter, wound with No. 24 S. S. C. wire. 
The secondary winding should be 6 inches in 
diameter, 6 inches in length, wound with 
about 830 turns of No. 36 S. S. C. wire. 

* * * 

W. A. A., Louisville, Ky. : 

You should keep in mind the fact that a 
wireless telephone transmitter like that de- 
scribed in the May, 1916, issue of the Monthly 
Service Bulletin of the National Amateur 
Wireless Association requires a receiving set 
adjustable to the wave-lengths lying between 
6,000 and 8,000 meters. That is to say, you 
could not connect a microphone in the oscil- 
lating circuits of the vacuum valve detector 
and expect to receive the signals on an ordi- 
nary tuner and crystalline detector, the prob- 
able wave-length adjustment of which is no 
more than 2,000 or 3,000 meters. In other 
words, after having constructed a wireless 
telephone transmitter according to the design 
given in that issue, a similar set should be 
installed at the receiving station. In fact, the 
same battery of vacuum valves can be em- 
ployed for reception as well as transmission. 
A hissing sound in the head telephones does 
not indicate that oscillations are taking place 
at radio frequencies. It requires considerable 
experience on the part of the experimenter to 
properly adjust a circuit of this type. 

x * * 

G. A. S., Mobile, Ala.: 

We have no information at hand concern- 
ing the origin of the peculiar undertone you 
have observed in the spark of the stations re- 
ferred to. 

For the handling of large powers, the ro- 
tary spark gap is preferred and is always em- 
ployed where a 60 cycle source of current 
from a city power house is available. 

The 3-element vacuum valves are not sup- 
plied to the amateur market since a recent 
court decision. Amplifier bulbs, however, can 
be purchased. 

* * * 

L. C. R., Marlette, Mich.: 

The variometer inductance described in con- 
nection with the receiving set shown in the 
January issue of the National Amateur Wire- 
less Association Monthly Service Bulletin was 
not intended to give a large increase in the 
wave-length of the antenna circuit. It merely 
gives a fineness of adjustment between the 
taps of the multi-point switch connected to 
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the secondary winding. In fact, this variome- 
ter does not increase the wave-length of the 
antenna system more than 125 to 150 meters 
Hence, you can judge for yourself approxi- 
mately the dimensions of an ordinary loading 
coil to take its place. 

*x* * * 

J. J., Brooklyn, N. Y., inquires: 

Ques.—(1) How can I construct a compact 
and neat fixed resistance of 1,800 ohms for 
the Perikon detector circuit as described on 
page 79 of the second edition of the book 
“How to Conduct a Radio Club”? 

Ans.—(1) You might take a spool of No. 
36 German silver wire and wind it non-induc- 
tively on a wooden core to the correct value, 
or you might purchase from an electrical sup- 
ply house a graphite resistance rod, having 
approximately this value of resistance. This 
may be mounted on a spring clip base, such as 
supplied by the Marconi Company for use in 
its sets in the marine service. 

Ques.—(2) What is the correct value of 
battery voltage necessary to operate this de- 
tector successfully? 

Ans.—(2) Generally a single dry ceil is all 
that is required. 

Ques.—(3) What is the natural wave-length 
of a four-wire aerial, 60 feet in length, with 
an average height of 40 feet? The lead-in is 
35 feet in length. 

Ans.—(3) The natural wave-length is ap- 
proximately 130 meters. 

Ques.—(4) Please give the dimensions of 
an inductively-coupled transformer to be sub- 
stituted for the auto transformer in a single 
step amplifier described on page 86 of the 
second edition of the book “How to Conduct 
a Radio Club.” 

Ans.—(4) The primary winding may have 
approximately 3% pounds of No. 34 S. S. C. 
wire, which is covered with a sheet of Em- 
pire cloth, and the secondary winding may 
have about 4% pounds of No. 36 S. S. C. 
wire. 

Step-up transformers of this type can be 
purchased from the Manhattan Electrical Sup- 
ply Company, Park Place, New York City. 

* * x 

J. R., Washington, D. C.: 

A gas igniting coil is of no value whatever 
as a loading coil in the antenna circuit of a 
receiving set, due to the high self-inductance 
of the winding and the presence of the iron 
core. 

Your aerial, 70 feet in length, 60 feet in 
height, has a fundamental wave-length of ap- 
proximately 150 meters, and the receiving set 
you describe in your third query has a pos- 
sible wave-length adjustment of about 3,000 
meters and should permit a night range of at 
least 1,000 miles. 

A r%-inch spark coil connected to your 
transmitting aerial should give you a range of 
from three to ten miles in daylight. 

We do not understand how you propose to 
operate a rotary spark gap in connection with 
an induction coil. 
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J. R. H., Winnipeg, Man., inquires: 

Ques.—(1) I have constructed a receiving 
set like that described in Figure 70 in the sec- 
ond edition of “How to Conduct a Radio 
Club” and should like to know whether this 
tuner could be used for the reception of un- 
damped waves, if loading coils of proper di- 
mensions were. constructed? 

Ans.—(1) The loading coils described for 
the long distance receiving set on page 92 of 
the same publication have approximately cor- 
rect dimensions for use in connection with 
this coupler. For waves of 10,000 meters the 
dimensions of both loading coils should be 
slightly increased. 

* * 

P. E. H., Barberton, O.: 

The fundamental wave-length of your aerial, 
described in your first query, is about 240 me- 
ters and is may be reduced to the wave-length 
of 200 meters by attaching the lead-in wires 
of the aerial to the center of the flat top or by 
constructing a short wave condenser of two 
plates of glass, 12 inches by 12 inches, cov- 
ered with tin-foil, 10 inches by 10 inches. 
These plates should be connected in series 
and then in series with the antenna circuit. 
The better method for raising the wave-length 
of the antenna circuit to 600’ meters is to pur- 
chase a wave-meter arid to add inductance in 
the antenna circuit until a wave-length of 600 
meters is indicated. 

You will not be able to use the full power 
consumption of your Blitzen transformer at 
the wave-length of 200 meters and you should 
use no more than five sections of the moulded 
condenser. The antenna current will lie 
somewhere between two asd three amperes. 

x * * 


H.'H. Sayre, Pa., inquires: 

Ques.—(1) Referring to the description of 
a heterodyne receiving apparatus described in 
the February Monthly Service Bulletin of the 
National Amateur Wireless Association, can 
coils Nos. 1, 5, 8 and to be made of bunched 
windings instead of drum windings without 
lowering the efficiency of the apparatus? 

Ans—(1) The drum windings are pre- 
ferred. Several experimenters report good re- 
sults with multi-layered windings, the ad- 
jacent coils being separated by about % or 
Y4 an inch. Windings have been made up of 
three or four concentric coils and a very 
great value of inductance obtained in a mini- 
mum of space. Concerning the degree of ef- 
ficiency with this winding, we have no defi- 
nite data and cannot reply. 

Regarding your second query: This appa- 
ratus can be mounted in a receiving cabinet 
provided the precaution is taken to keep the 
high potential ends of the coils at a distance 
from one another. Also place the aerial tun- 
ing inductance at right angles to the primary 
winding and the loading inductance in the 
secondary winding at right angles to the sec- 
ondary proper. 

Coils 3, 5, 6, 7, 11 and 12 may be fitted with 
multi-point switches, if desired, and the num- 
ber of taps taken may vary according to the 
discretion of the builder. Generally for the 
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longer range of wave-lengths a large value 
of inductance can be selected in all circuits 
and the necessary change of wave-lengths ef- 
fected by means of the variable condensers 
only. 

* * * 

F. N. W., Jr., Elyria, Ohio: 

Whether or not the aerial you have de- 
scribed will fulfil your requirements depends 
upon the radio stations from which you de- 
sire to receive signals. You of course under- 
stand that aerials 600 or 700 feet in length 
cannot be used for the reception of signals 
from amateur stations at the wave-length of 
200 meters, but are particularly suitable for 
wave-lengths on the order of several thou- 
sand meters. Offhand we see no advantage in 
constructing an aerial after the designs you 
have given; in fact, if you will take careful 
note of your diagram you will observe that 
the loops of wire attached to the galvanized 
iron span wire are more or less non-inductive. 
At any rate, unless you desire to receive sig- 
nals from stations at the wave-length of 6,000 
or 8,000 meters, an aerial of the dimensions 
you have given is not fecessary. 

* 


G. E. W.. Kansas City, Mo.: 

The troubles you experience in the lighting 
circuit of your house are due to electrostatic 
induction from the wireless aerial and the 
only remedy we know of is to place this aerial 
at right angles to the power wires or place 
the power wires in conduit under ground. 
Some part of the aerial system must be in 
very close inductive relation to your power 
circuits to cause a puncture of the insulation 
in the primary winding of+the transformer, 
and the trouble can only be remedied by re- 
moving the aerial to a distance or’ by removal 
of the lighting circuit. 

* * * 

J. A. W., Jr., inquires: 

Ques.—(1) Why does a synchronous ro- 
tary spark gap give a higher discharge fre- 
quency than that obtainable from the fre- 
quency of the current source of supply? 

Ans.—(1) Because the speed of the disc 
and the number of electrodes is such that the 
charge placed in the condenser by each alter- 
nation of the charging current is discharged 
from two to four times per alternation. de- 
pending upon the number of discharge paths 
presented by the disc per alternation of cur- 


rent. 
WwW 


Ques.—(2)- Using the formula C = —— 
NV’ 


I find that the required capacity for my con- 
denser is .006 microfarad, with a transformer 
having a secondary voltage of 13,200 volts. 
Is this value correct? 

Ans.—(2) This is about the correct value 
and should give very good results on 200 
meters. The formula is only approximate, but 
is sufficiently accurate for preliminary deter- 
minations in any circuit. 

Ques. —(3) Would four sections of Mur- 
dock moulded condenser connected in parallel 
withstand the voltage of this transformer? 
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Ans.—(3) Yes. 

Ques.—(4) Where can I procure diagrams 
of systems using undamped waves? 

Ans.—(4) Such systems are described in 
previous issues of the proceedings of the In- 
stitute of Radio Engineers, copies of which 
can be obtained from the Secretary, No. 111 
Broadway, New York City. 

Ques.—(5) Is there a transformer on the 
market by which sixty cycles alternating cur- 
rent can be stepped up to 500 cycles A. ? 

Ans.—(5) No such transformer exists. 

x * x 

S. B., Liberal, Kan., inquires’: 

Ques—(1) I have an inductively coupled 
receiving tuner with a primary winding 4 
inches outside diameter, wound with No. 24 
S. C. C. wire. The secondary winding is 5%4 
inches in length, 334 inches outside diameter, 
wound with No. 32 S. C. C. wire. It is 5 
inches in length. What is the upper range 
of wave-length adjustment approximately? 

Ans.—(1) The upper range of wave-length 
adjustment is about 3,000 meters. 

Ques.—(2) Approximately what is the 
wave-length of an aerial comprising two 
wires, 150 feet in length, with an average 
height of about 35 feet? The lead-in is 25 
feet in length. 

Ans.—(2) About 270 meters. 

Ques.—(3) Can you estimate my receiving 
range with an electrolytic detector, galena 
and silicon crystals, with the necessary asso- 
ciated appliances? 

Ans.—(3) At nighttime you should hear 
commercial stations on the Atlantic Coast 
and in the Great Lakes District during the 
favorable months of the year. 

Ques.—(4) Which is the more sensitive, 
fused silicon or crystal silicon? 

Ans.—(4) Practically equal results are ob- 
tained with either grade. 

Ques.—(5) With which of the receiving 
detectors could I obtain the best long dis- 
tance results? 

Ans.—(5) With the vacuum valve. 

* * * 

L. W., Portaupeck, N. J.: 

The dimensions for a loading coil of a 
10,000 meter receiving transformer cannot be 
furnished unless the inductance and capacity 
of the antenna with which it is to be em- 
ployed is definitely known. There is no such 
thing as a 2,000-meter loading coil, ‘because 
the actual effect on the wave-length of an 
antenna by the insertion of a given amount 
of inductance depends upon the capacity and 
inductance of the aerial system. The dimen- 
sions for a transformer of about the capac- 
ity you desire are given in the December, 
1916, issue of THe Wrretess AcE. 

The receiving condenser to which you re- 
fer should have a total of 144 square inches 
vf foil on one side and a dielectric medium 
of thin paraffin paper. This will give a ca- 
yacitance of close to .or microfarad. 
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C. W. B., Anaheim, Cal., inquires: 

Ques.—(1) Why do so many commercial 
ship stations employ the carborundum de- 
tector exclusively? 

Ans.—(1) Because it is the most practical 
of all crystalline detectors for commercial 
working due to its inherent stability and ease 
of adjustment. 

Ques.—(2) Why are certain call letters 
listed in the Government Call Book with the 
corresponding ship’s name missing? 

Ans.—(2) These letters are reserved for 
ships under construction and since, according 
to the International Convention, a certain 
number of reservations are made for each 
country the permissible call letters are in- 
serted in the Call Book and when they have 


‘been assigned to a definite vessel the owner 


of the book can fill in the blank space. 

M. W. C., Jr., Hoboken, N. J.: 

The fact that you are only fourteen years 
of age would not prevent your securing an 
amateur station license, providing you can 
pass the necessary Government examinations. 
We cannot quote the possible wave-length ad- 
justment of your receiving apparatus with- 
out knowing the dimensions of the antenna 
with which it is to be employed. If you can 
furnish us with this data we can give you 
an approximate calculation. 


From and For Those Who Help 
Themselves 
(Continued from page 282.) 
E should be carefully adjusted so that it 
makes good contact with D. 

The action of the gap is as follows: 
Current from the condenser passes 
through E and G to the copper gasket, 
D (Figure 2), which connects all the re- 
volving electrodes together and jumps 
from the moving point as they pass the 
single stationary electrode, D (Figure r). 

This type of spark gap can be used 
with transformers of almost any volt- 
age. In the case of a low voltage trans- 
former, the advantage lies in the short 
single gap obtained; with higher volt- 
ages a spark having the characteristic of 
both the rotary and quenched zap is se- 
cured by connecting a quenched gap of 
suitable dimensions in series with the ro- 
tary gap. 

During the first tests of this gap many 
amateurs inquired as to the manner in 
which the spark note had been improved. 
The fact that an overland distance of 
425 miles has been covered on several 
occasions with an aerial less than 60 feet 
in height and a transformer input of only 
Y k. w., testifies to its efficiency. 

Byron B. Minnium, Pennsylvania. 








